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The Buckeye Automatic Cut-off Engine. 





ITS EFFICIENCY 
SPEED, AND 
DYNAMOS 


AND DURABILITY AT HIGH 
ITS FITNESS FOR DRIVING 
WHY IT IS COMMENDED FOR 
USE WITH ELECTRIC-LIGHTING PLANTS. 
We take great pleasure in commending, to 
those who may need them, any engine which 
possesses the qualities necessary to develop 
satisfactory results in driving eiectrical gene- 
rators, and: in our illustration herewith to- 
day, we think will be found an engine which 
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satisfies the requirements of modern scientific 
construction. It is especially designed for 
durability and efficiency at quick speed, and 
for high steam pressure. 

It is provided with a well-tried balanced 
slide-valve and a sliding cut-off or expansion 
valve, both having uniform. and positive 
movements. 
tained in a pulley-shaped case attached to the 


engine shaft, acts directly on an expansion’ 


eccentric, and so closely controls the time of 
closing the cut-off valve, that steam is sup- 
plied exactly in accordance with existing 
pressure and load. 

It has been improved during the past year, 


and all weak points and other faults developed | 


by the previous ‘eight years’ experience in 
their construction and operation were care 
fully corrected. 


performance now amply warrants the assur- 
ance that it will be found second to no other 
engine in respect to durability and good run- 
ning qualities, while, as will appear from the 
following description, or better, from ac- 
quaintance with the engine itself, it possesses 
many points of excellence peculiarly its own, 


: | 
The isochronal regulator, con- 


As a result of these and | 
previous improvements of like nature, its | 


as may be seen, in quality of material, 
workmanship, capacity of wearing surfaces, 
strength, and correct proportions. 

We understand perfectly, that while econ- 
omy, durability, ease of management, &c , 
are desirable in this service, the same as in 
any other, the prime, indispensable requisite 
for this service more than for most any other, 
is good regulation. In this respect, although 
the engine was introduced some ten years 
ago, before the days of electric lighting, it 
has proved in the near thirty cases in which 
it has been so applied, to be all that could be 





Fig. 1.—BucktyeE AUTOMATIC 


desired. Whether it is so in any case or not, 
depends simply on whether it has been care- 
fully adjusted for the purpose. Given such 
a reasonably good condition of the general 
adjustments, such as the packings. strap- 
joints, alignment of parts one with another, 
&c., as the engineer may be expected to 
maintain, its ‘‘margin of variation; that is, 
the difference between the speeds due to late 
and early cut-off, depends, other things being 
equal, on the amount of tension given to the 
springs Ff F (see Fig.—cut of governor). If 
that amount were such that if the center of 
gravity of the weighted levers A A cou!d 
move to the center of motion, which would 
be the zero of centiifugal force, the springs 
would at the same time come to the end or 
| zero of their tension, the regulation would be 
theoretically perfectly isochronal; that is, 
there would be no margin of variation; the 
| speed would be the same for all points of 
| cut-off within its range of adjustment. 

| But practically, the limit of tension is a 
| trifle under the amount that would fulfill the 
above conditions, partly because the friction 
of the eccentric straps and such other parts 
as act centripetally must be allowed for by a 


trifle less tension than if all parts were fric- 
tionless, and partly because a trifling margin 
of variation adds to the stability of the equi- 
librium between the centrifugal and centrip- 
etal forces. But all the margin really veces 
sly for the purpose, when the conditions are 
reasonably favorable to the normal action of 
the regulator, is imperceptible by any but 
-areful instrumental tests, while more than 
is necessary may be present and escape notice 
altogether, if attention is directed only to the 
actual performance of the engine in doing its 
proper work. But, on the other hand, the 
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Enernk, Back View, 18"x36”. 


tension may be diminished till almost any 
percentage of variation may be produced 

ten, twenty, or more per cent.—without im 
pairing the performance in any other respect, 
though in practice it may be so easily kept 


within two or three per cent. that there is no | 


reason for allowing more; and, where de 
sired, it may easily be confined within one 
per cent. 


Fig. 1 represents the Buckeye Automatic | 


Engine, back view, 18x36’, and Fig. 2, the 
front view of a 14” stroke. 

The engine was the first stationary in the 
market carrying it~ governor directly on the 
shaft and controlling the angular position of 
a cut-off eccentric, but the plan possessed so 
mapy obvious advantages that it has found 
many imitators. 

In order to arrive at a clear understanding 


of its actual merits, it is necessary to ex-| 
plain, in the first place, that the frictions of- 
the different parts of the governor and the | 


valve-gear it actuates are divisible into two 
distinct kinds ; first, that of the eccentric on 
the shaft and of the pivots of the bear- 
ings or joints of the links which connect 


the levers with the eccentric produce what 


” 


may be called ‘‘static” friction, because it 
tends to hold the parts subject to it sta- 
tionary with respect to the movements re- 
quired for the exercise of the governor’s 
proper function, the adjustment of the point 
of cut-off to suit changes of load and press- 
ure. 

If there was no other friction about 
the governor and the parts connected with 
it, this static friction would certainly, to 
some extent, produce the effects above de- 
scribed. But the friction of all other parts 
of the system, the eccentric straps, the joints 


= 


of the connections 
rock-shaft bearing, 
the friction of the 


of the valve-gear, the 
and more particularly 
valve on its seat; all 
these parts produce what may be called in 
contradistinction to the “static” friction of 
the other parts, ‘‘dynamic” tendencies, or 
since the tendency is to pull the weighted 
levers inwards centripetally, in opposition to 
their centrifugal force, the latter class of 
frictions may be called ‘‘ centripetal fric- 
tion.” The principal part of it, that of the 
valve, being intermittent, tends to jerk the 
levers inwards twice every revolution, and 
but for the static friction above explained, 
would, no doubt, do so to such an extent as 
to defeat the proper performance of the gov- 
ernor altogether. But that friction being 
present in due proportion restrains the cen- 
tripetal impulses within proper limits, that 
is, prevents them disturbing the equilibrium 
perceptibly or objectionably, but not en- 
tirely ; there is just enough disturbance to 
keep the static friction in a constant state of 
| being overcome, so that when any change 
| of adjustment is required, these centripetal 
impulses, alternating, as they necessarily do, 
with centrifugal reactions, allow it to be ef- 


| 
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fected as promptly, accurately, and with as | 


high a degree of sensitiveness as if all parts 
were absolutely frictionless. The valve 
friction being unavoidable, the static friction 
is necessary. 

We now come to Fig. 3, which shows a 
horizontal section through the valve and 
cylinder. 

The live steam enters at A, Fig. 3, whence 
it passes through passages aa” and the open 
pistons D D, into the interior of the box 
slide valve B B, as shown by the arrows. 
From the box valve the steam is admitted to 
the cylinder through ports } d in its face, as 
these ports are alternately brought to coin- 
cide with the cylinder ports. 

The cut-off valve, which consists of two 
light plates C ¢ connected by rods C’, works 
on seats inside of the main valve, as shown, 
and alternately covers the ports leading to 
the cylinder. The cut-off valve stem g 
works through the hollow stem G@ of the 
main valve. The exhaust takes place at the 
end of the valve (as shown by arrow on 
right), into the valve chest and into the ex- 
haust pipe F’ below. 

In the valve seats at e e are shallow re- 
cesses in area to the cylinder ports, which 
we call ‘relief chambers.” To explain the 
use of these, it must be understood that, the 
steam being inside of the slide valve instead 
of around it (as with the common slide valve), 
the tendency of the 
pressure of the 
steam in the ports } 
b and in the cylin- 
der, is to force the 
valve from its seat, 
but this tendency is 
counteracted by the 
pressure of the en- 
tering steam ; this 
pressure being pro- 
portioned to the area 
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of the pistons or 
equilibrium rings 


Dd, Dd. These pis- 
tons are made large 
enough to hold the 
valve to its seat at 
the moment of ad- 
mission (as at left 
end of valve, Fig. 
3); when the tend- 
ency to leave the 
seat is greatest, be- 
ing then equal to the 
pressure of the 
steam on the united 
area of both the 
port 4 in the valve 
and the port in the 
cylinder, At other 
times the pressure on the seat 
would be greater than necess- 
ary; but to prevent such undue 
pressure, live steam is admitted 
to the relief chambers ee through 
small holes f fin the face of the 
valve just after it is exhausted 
from the cylinder, as shown at 
the right-hand end of valve, 
Fig. 3, and in turn exhausted 
from them, as shown at the left, 
iust after the closure of the ex- 
haust. The result is a moderate 
and very nearly a uniform 
pressure on the seats at all 
points of travel, and the ar- 
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THE RANGE OF ADJUSTMENT. 

When the earliest cut-off that the action of 
the regulator can produce is no earlier than 
is necessary to restrain the engine under its 
lightest load and greatest steam pressure, the 
latest willbe at five-eighths to three-fourths of 
the stroke, or where it very nearly meets the 
fixed cut-off of the main valve, due to its 
lap and angular advance, and this whole range 
«of adjustment is under complete control of the 
governor. 

Fig. 5 is a cross section of the bed and 
compound rock arm. a isthe rock shaft, 
vibrating in the adjustable bearings  b. The 
main rock arm A is clamped to this shaft by 
the bolts ¢c, and transmits the motion from 
the eccentric rod to the valve stem. Through 
the middle of the arm A is a long bearing, 
carrying the cut-off rock shaft B with its 
arms Cand D. This shaft is actuated from 
the cut-off eccentric rod on the pin Z. It 
will be seen that the cut-off valve thus de- 
rives a motion compounded from the move- 
ments of both eccentrics. The result is that 
the cut-off valve has a constant length of travel 
on and relative to the main valve, no matter 
what may be the relative position of their 
eccentrics. The pins HZ and F, as also the 
entire rock arm A, are adjustable length- 
wise. The stuffing box shown at the end of 
the valve chest is also adjustable in and out 
by slotted bolt holes. Perfect alignment of 
all parts can there- 
fore be maintained. 
The starting bar is 
used in the hole H. 

The wearing sur- 
faces of eccentric A 
and straps B, Fig. 6 
are spherical in 
form ; that is, they 
are a central section 
of a perfect sphere 
or globe of a size 
always correspond- 
ing to the exact dia- 
meter of the eccen- 
tric ; consequently 
the operation is pre- 
cisely that of a ball 
joint, and is inde- 
pendent of perfect 
alignment of con- 
necting rods. 

Curved* surfaces 
have sometimes 
been used for eccen- 
trics and straps, but 
they have been mere 
curves without ref- 
erence to spherical 
form, hence they 
cannot properly 
provide for inaccurate align- 
ments of connections. The ben- 
efits of this improvement over 
the old form, in the way of 
easy, cool, and quiet running, is 





very noticeable, much more so 
‘in fact than was expected be- 





| forehand. Of course we have 
had to construct a special tool 





to do the work. 
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It is frequently necessary to 
make slight adjustments of the 
, fixed eccentric on the shaft to 











rangement also greatly assists 
in the proper distribution of 
lubrication. 


PRUBA 


THE GOVERNOR. 

The simplicity of this device will be appa- 
rent on inspection of Fig. 4. Two levers 
«“ @ are pivoted to the arms of the containing 
case at one of their ends, as at 5, while the 
movable ends are connected by links B B to 
ears or flanges on the sleeve of the loose ec- 
centric C, so that their outward movement 
in obedience to centrifugal force (as indi- 
cated by dotted lines), advances the eccen- 
tric forward in the direction of revolution. 
Springs /' F' of tempered steel wire furnish 
the centripetal force. The tension of the 
springs is adjustable by a screw from the 
outside of the case at ¢, as shown. The 
proper amount of tension in any given case 


Sc 


Fig. 3.—SEcTION oF ( 


is that which will confine the percentage of 
variation due to changes of load and _press- 
ure within as narrow limits as may be de- 
sirable—the greater the tension the less the 
variation—so that if desirable it may be re- 
duced until it is imperceptible. In fact, it is 
possible to obtain close regulation with it as 
the nature of the load and other conditions 
outside of the construction of the engine 
would permit with any known method of 
regulation. 

The proper speed is obtained by adding 
more or less weight at A, or within certain 
limits by shifting the weights along the lev- 
ers. Asa rule the tension is not to be 
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changed to effect changes of speed, though 
slight changes of speed may properly enough 
be so effected, provided no objectionable de- 
gree of change of sensitiveness results. 

The case is in halves, and is clamped to 
the shaft by the pinch bolts g. Wood buff- 
ers at e and f arrest the levers in their ex- 
treme posifions. Both ends of the links B B 
are ball and socket joints, to prevent bind- 
ing. 

The spring clips d are adjustable along 
the levers, but once set should not be 
|disturbed. Their position is about one- 

oe of the length of the lever a from the 
pin 3, 


correct lead or compression, 
Wedge a and toothed block } 
bind the eccentric to shaft S. By 
slacking nut ¢ with a common 
open-end wrench, the adjust- 
ment to any degree, and the re 
tightening can be effected in a 
moment's time, and the eccentric is thus 
| held firmly to the shaft without key or set 
| screw. 

Fig. 7 is the drop hook. A solid hook 

| soon wears loose, and rattles, and is liable to 
| be thrown out by a dry eccentric. We there- 
| fore make a gun-metal spool 4 in halves, and 
closed to an easy fit on the pin a by the bolt 
|e. The handle d is continued in a threaded 
| spindle, which, by a half turn, bites into a 
counter-sink in the spool 4, taking up all lost 
motion and holding the hook securely in 
place. The heavy side of the spool keeps it 
always hanging in the proper position to re- 
ceive the hook in starting. 
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ELECTRICAL REVIEW. 





The waste cocks, Fig. 8, are automatic, 
relieving any water, and closing by a spring. 
Both cocks are liuked together from the pins, 
and operated by a single lever near the throttle 
valve. 

Motion is delivered to the main valve stem 
through the pinch wrist, Fig. 9. This is 
split and clamped to the stem d by the bolt a. 
Its grip is sufficient to drive the valve, while 
it will yield to any undue resistance. 

To insure the necessary flexibility in the 
governor, its links (B. B. Fig. 4) are provided 
with ball and socket joints. 

A similar joint in the cut-off valve stem is 
sbown by Fig. 15. The sleeve nut d screws 
over the head of the stem d, and is jammed 
by a similar sleeve nutc. The clamp handle e 
is set at an angle of about 45°, and its weight 
keeps the lost motion out of the thread in 
the other end of the stem not shown. 

Fig. 11 is an excellent device for oiling the 
crank pin from a can, while running. It is 
intended to be supplementary to an oil cup 
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The Radiation of ‘Receniitbesnee Lemse. | 





Engineering says that Captain Abney, 
R.E., and Lieut.-Colonel Festing, R.E., 
have been studying the relation between the 
radiation, energy, and temperature of the 
carbon filaments in incandescence lamps. A 
Grove’s battery was employed to give the 
current, which was measured by a tangent 
galvanometer or a Thomson current meter 
in circuit, while the difference of potentials 


between the poles of the lamp was measured | 


by a Thomson potential galvanometer. The 
radiation from the lamp was measured by a 
thermo-pile coated with lamp-black: and in 
circuit with a Thomson galvanometer of .5 
ohms resistance. The readings were taken 
of the first deflection caused by the thermo- 
electric current and checked by the total de- 
flection, but the former is the more rapid 
and correct proceeding, as there is no change 
of zero during the observation. A pair of 
cardboard screens with narrow slits were 


creased coneitvhy one by increase of | 


temperature. The value of the energy in 
_ watts would be w= p® (a+6 ps), and the re- 
sistance in ohms_ 1 . The form of 
a+b ps 
equation between energy and_ resistance 
would be rather more complicated, w= 
(1-ar,4 es 
(or) r 
—— eg>eoe —— 


The First Electric Railway in Bavaria. 





A short time ago, an electric railway from 
the Rosenheim Railway Station to the saw- 
mills of Mr. D. Steinbeiss was completed. It 
is about two-thirds of a mile in length, of 
the ordinary gauge, and is intended to trans- 
port the rough logs from the station to the 
mills, and the sawn timber back to the sta- 
tion. The locomotive consists of an ordi- 
nary platform truck, on which are two dy- 
namo-electric machines, together with an 


apparatus for reducing and regulating the | 








Fra. 5. 
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on the rod. A hole is drilled lengthwise of 
the crank pin, and a smaller one radially out- 
wards on to the bearing atc; both are shown 
in dotted line. A tube d communicates with 
this passage, and terminates in a ball having 
a hole at a, exactly in the center line of the 
shaft. This tube being fast to the crank, and 
moving with it, it follows that the ball a is 
stationary in position, merely turning on 
itself. An oil can may be inserted into a 
while the engive is running, and the centrif- 
ugal force will throw the oil through the 
tube on to the bearing. This device has 
saved many a stoppage, when the oil cup has 
happened to choke up, or feed out. 

Like a number of other engines with 
which our readers are familiar, this seems 
to be well adapted for use in connection with 
electric lighting plants, as we have pointed 
out; and we should judge, from the fact that 
the Buckeye Company has selected Mr. Geo. 
A. Barnard, the well-known mechanical en- 
gineer, to represent them in the East, that 
they expect to get a share of the business in | 
the electrical field. | 

- >_> 

One of the best-paying electric lighting | 
companies in the East is at Lowell, Mass. A 
quarterly dividend of 0.2 per cent. has been 
recently declared. 


. i 
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placed between the Jamps and thermo-pile, 
so as to allow the light from a section of | 
the filament to strike the pile, while keeping | A very simple lever arrangement enables the | Great Eastern, 


back the radiation from the glass as much | 
as possible. The lamps were also heated in 
an oven to 350 deg. C., and their change of | 
resistance by temperature measured. The 
results so far with Edison, Maxim, Brush, 
and Lane-Fox lamps may be summed up as 
follows. The current can be expressed as a 
function of the potential ; the radiation, af- 


‘ter a certain temperature of the filament has 


been reached, bears a simple proportion to 


the energy expended in the lamp ; the re-| 


sistance can be formulated as a function of 
the energy and therefore of the radiation ; 
and the temperature appears to be nearly a 
simple function of the resistance. The curve 


| described, by using as ordinates and abscis- 


se the amount of current and potential in 
the different experiments, have the same 
general form, which appears from inspec- 
tion to be that represented by the equation 


|c=a p+b p where c is the current and p the 


potential. The first term of the right-hand 
| member seems to represent the amount of 
current which would pass if the filament 
could be kept at some particular tempera- 
ture (probably the absolute zero), and the 
second the additional current due to in- 


| speed. The power is conveyed to the wheels 
of the truck by means of toothed gearing. 


locomotive to be started, stopped, or re- 
"versed, without interfering with the revolu- 
| tions of the dynamos. 
tons were conveyed at the rate of 140 ft. per 
| minute, 4 horse-power only being employed. 
At night, the engine supplies the electricity 
to the Edison lamps, which light the works. 
——— > —____ 
The Electro-Magnetophone. 





At the Munich Exhibition of Electricity 
Mr. Weigele exhibited a series of interesting 
| acoustic apparatus. Among these there was 
| one called by the inventor an electro-mag- 
|netophone. This instrument, which is 
| shown in the accompanying cut, consists of 
atin disk fixed at the botiom of a hollow 
cone, and kaving above it an clectro-magnet, 
and beneath ita mercury cup into which 
dips a metallic point. When the current 
passes, the electro-magnet attracts the disk 
and breaks the contact with the mercury, the 
current ceases to pass, and the contact is set 
up again, so that the disk is set in motion 
in the same way as the vibrator of a Ruhm- 
korff coil. There may be thus obtained 
from 400 to 440 vibrations per second. The 
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| sound that is produced is very intense, and 
the inventor thinks that it will be possible to 
obtain in this way sounds loud enough to 





be employed as fog signals.—La Lumiere 
Hleetrique. 
—-- 
Storage Battery Light. 





A Pullman dining car of the 5.40 express 
to Leeds has been lit by six Swan incan- 
descent lamps, supplied with electricity from 
one primary battery of twelve cells, the di- 
mensions of the battery being: Length, 4 
feet; breadth, 8 inches; and depth, 8 inches. 
The battery is of zinc and carbon, with new 
depolarizing arrangement, the details of 
which have not been made public. The 
lamps diffused a bright, warm and perfectly 
steady light, which was at no moment 
affected by the oscillation of the carriage, 
and which made it not only possible, but 
perfectly easy, to read a newspaper or book 
printed in small type. The result of other 

















preliminary trials of the system has been that 
several railway companies, including the 
the Southeastern, and the 


| ‘ 
| London and Southwestern, have shown a de- 


| 


On the trial trip, 6) or off at pleasure, and it can, 








The light can be turned on 
therefore, be 
used in the day when a train 1s passing 
through a tunnel. The inventors of the bat- 
tery express a belief that they will be able to 
supply private dwellings with electric light 
for less than the estimate lately put forward 
by the Edison Company and the Golcher 
Company. The battery which was used on 
Thursday week weighed under 150 lbs., and 
one capable of supplying eighteen lights for 
eighteen continuous hours would weigh 
about three cwt. The inventors of the sys- 
tem are Mr. G. C. V. Holmes and Mr. F. E. 
Burke. 


sire to adopt it. 


inatnnaigilaaitibiancititee 

The republic of Guatemala has engaged 
a Ceylon planter to introduce in that country 
500,000 cinchona trees, for obtaining Peru- 
vian bark, from whici is distilled the salts 
known as quinine. 


-—-_- 

At present the number of iron-producing 
establishments in Russia is 141, with 205 
blast furnaces, producing yearly 490,000 
tons of pig iron 
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ELECTRIC LIGHT WIRES. 
Is it Impracticable to Put Them Under 
Ground ? 


HENRY MORTON SAYS THE QUESTION CAN 
ONLY BE SOLVED BY A SYSTEM OF SUB-WAYS 
UNDER THE STREETS. 





The following valuable letter, which ap- 
peared in the Zimes of Sunday last, will be, 
we think, of exceeding intercst to our read- 
ers: 

To the Editor of the New York Times: 

In considcring what should be done or left 
undene in reference to the running of wires 
to supply clectric lights in the streets of New 
York, several questions present themselves 
as requiring answers before a judicious con- 
clusion can be arrived at. What is the present 
extent the business involved ? Wha, 
dangers or inconveniences do actually exist. 
or have been proved to exist, in the present 
systems during the two or three years of 
their past use? What remedies have been 
suggested, and what effect would the appli- 
sation of these remedies have upon the con- 
tinuance and extension of these users of elec- 
tricity! What light does experience in Paris 
London, and elsewhere throw on this sub- 
ject? What possible dengers or inconven- 
iences Lave been suggested as likely to be en- 
countered, though not yet experienced, and 
what probability is there that these antici- 
pated dangers will ever be realized? 

In the first place, let us consider what is 
the present extent of the use of electricity 
conducted through the streets in the city of 
New York. In the first place, we should 
observe that there are three general systems 
of distribution now in use: 

‘irst—The underground low tension sys 
tem of Edison, used exclusively for incan- 
descent lights, each of which gives a light 
about equal to that of one gas-burner. 

Scvcond—The medium tension aerial system, 
used by the United States Hluminating Com- 
pany for incandescent lamps arranged in 
series. 


of 


Third ~The high tension aerial system, 
used by the United States, the Brush, the 
Fuller, and other companies for are lights. 

First —The Edison underground system 
comprises a network of conductors whose 
united length is about 16 miles, and which 
are distriputed over an area comprised be- 
tween Beekman and Wall Streets and Broad- 
way and the East River. This actually sup- 
plies current for about 5,000 incandescent 
lamps, expressing a total iliuminating ca. 
pacity of about 80,000 candles. The total 
numbcr of lamps connected is about 10,000 
of which the largest number in use at one 
time has been 5,000. 

‘econd—The medium tension system has 
as yet reached se small a development that it 
need not be taken mto account in comparison 
with the others. 

Vhird.—The high tension system compri- 
ses between 300 and 400 miles of aerial 
wires, running all over the city, some sinvle 
cireuils being ten miles in length, and sup- 
plies about 1,800 are lamps of about 500 
candle power each, or, in the aggregate, 
about 900,000 candle power. 

It will appear from the above that the 
third system as to the length of its con- 
ductors (say, 350 miles) exceeds both the 
others about twenty times, and as to the 
amount of light supplied exceeds them 
about five times. This being the extent of 
the various systems, we will next inquire 
what damage to life cr property has actually 
been occasioned by each and all since their 
establishment. To any one who has read 
what has recently appeared in the papers on 
this subject the correct answer to this ques- 
tion will, I think, be very surpri-ing. 

In the first place, the only loss of hfe cer- 
tainly due to any of these systems is the 
killing of one of the employes of the Brush 
Company while he was engaged in the 
hazardous operation of splicing a wire in 
which the most powerful current was run- 
ning There is also reported the case of a 
waiter who fell from the outer railing of the 
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sequence of receiving a shock from an arc 
lamp or simply by losing his footing. 
Beyond this there is not a case truly recorded 
of injury to man or animal by reason of the 
electric currents in those hundreds of miles 
of wires. 

Two stories have appeared in the papers 
of horses injured by the currents from wires, 
but both of these proved on investigation to 
have been absurdly misstated. Thus, the 
horse said to have been thrown down on 
Fifth-avenue by the electric shock on step- 
Ping on a wire and killed, was, in fact, trip- 
ped up by and entangled in the wire, but 
received no injury whatever, save that in- 
flicted mechanically by the wire, and is at 
present alive and well. So also the pair of 
horses reported to have been thrown down 
by shocks from a telephone wire which had 
fallen across the Brush wires on Fourteenth 
street. They were, in fact, simply entangled 
in a telephone wire, which was not in con 
nection with any other wire, and was in- 
sapable of giving the slightest shock. 

So it is with the stories of firemen injured 
by electric shocks. I am informed by those 
on whose statements I can rely that there is 
no official record of any injury to a fireman 
‘aused by the current from an electric carry- 
rying wire. 

In the second place, as to damage to 
property by fire: It is the duty of the Fire 
Marshal of New York to ascertain and in- 
quire into the origin of all fires within the 
city limits. The records of this officer show 
since May, 1881, ten items referring to fires 
saused by electric light systems, and the 
total loss reported from these is $85, of 
which $75 is due to the Edison underground 
system, and $10 to the medium tension in- 
candescent system of the United States 
Company. The first item is date’ May 15, 
1881, and refers to the burning of the insula- 
tion of two are light wires No damage. 
The next two items are of the same charac- 
ter Then on Oct. 25 comes the burning 
out of magnets in three fire-alarm boxes and 
of the relay magnets at Central Office. This 
result might be caused by atmospheric 
electricity, and, lke that source of danger, 
can be readily provided against by the use of 
fusible safety catches. The next item 
Oct. 13, 1882. Wood-work ignited by care- 
lessness of a boy in handling an incandes- 
cent lamp of the United States Company. 
Damage, $10. The next item Dec. 10, 1882. 
No. 174 Williara street Damage, $50. 
Edison Company. The next is June 10, 
1883. No. 121 Front street. Damage, $20. 
Edison Company. The next, Sept. 10, 1883. 
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Nos 165 and 167 Bowery. No damage. 
New York Electric Light Compiny. The 
next, Sept. 23, 1883. No. 88 South street. 
Damage $5. Edion Company. Lastly, 
Oct. 3, 1883. Nos. 165 and 167 Bowery. 


No damage. Wooden ring on lamp ignited. 
New York Electric Light Company. 

From these records, it would appear that 
as a matter of actual experience the eutire 
damage considered worth reporting was 
caused by low or medium-tension systems 
supplying incandescent lamps, and that hy 
far the greater part of this was due to the 
Edison underground conductors. Moreover, 
it is worthy of notice that the above ten 
items are the examples of ‘‘ fires started by 
electric wires” given in the 7imes of Nov. 18, 
on the authority of Fire Marshal George H. 
Sheldon. 

The insignificant amount of the damage, 
and its distribution among the systems, is 
remarkable. Both are largely explained by 
the fact that fire caused by such means, 
especially with the aerial conductors, is sure 
to be at once noticed and promptly sup- 
pressed. Where the conductors enter build- 
ings underground, defects in insulation are 
not so conspicuous, and a fire, if started, not 
so easily discovered. The net result of two 
and a half years’ experience certainly shows 
that this new agent of illumination is very 
much safer than any of the old ones it re- 
places, even undcr the disadvantages of 
novelty and first introduction. 

Few and slight, however, as the lossesand 
dangers from the introduction of the present 
system of electric distribution have been, 


examine the plans which have been pro- 





‘ors during a year, to say nothing of altera- 


, “ went 
make them less, and with this object we will 


posed for that purpose. The most promi- 
nent of these is the substitution of under 
ground for aerial conductors, and for this its 
advocates claim by implication an avoidance 
of existing risks. In considering this ques- 
tion, there are certain points deserving atten- 
tion which seem so far to have escaped the 
notice of those who have written on this 
subject. 

First—As far as the use of electricity 
within buildings is concerned, it manifestly 
can make no difference whether the con- 
ductors are above or under ground on their 

yay to the building, except that, as I have 
indicated before, the underground wires can 
more easily get out of order and cause 
fires, or become grounded, and thus in- 
volve risk to those touching them, than 
can the aerial lines. That this is, in fact, 
so, is preved by experience of the Fire De- 
partment, whose records show that more 
than seven times as great loss has occurred 
from the sixteen miles of underground wires 
than from the three hundred odd miles of 
aerial wires, though the latter have been 
much longer in use. Manifestly, then, as 
far as all interior uses are concerned, the 
underground system is not to be preferred. 

As to out-door applications, there is little 
to choose on the ‘score of safety. If car- 
ried from place to place underground, the 
chance of ground connection would be much 
increased; and as the conductors must come 
above ground wherever used, the risks of in- 
jury from accidental contact with them 
would be augmented, so that this disadvan- 
tage would, I think, compensate for the 
small gain which would result from the 
diminished amount of circuit exposed. Even, 
therefore, if we assume that there are no 
practical difficulties in the way of carrying 
these currents underground, the motive is 
small, or not in favor of the change on the 
ground of security. As a question of 
beauty, I readily grant that all overhead 
wires of every sort should be suppresscd, 
but let us see if we can afford to sacrifice to 
the graces all that is required in this connec- 
tion. Experience is better than theory in 
any case, and we can, I think, refer to ex- 
perience with advantage in the present in- 
stance. 

We all remember how, tive years ago, Paris 
was ablaze with electric lights. Today, I 
am informed by several friends who have 
just returned, electric lights are hardly to be 
found in the streets of that city. From the 
first the conductors were there all run under 
ground, and from the first, as was pointed 
out at the time, the expense was fatal to any 
commercial success in such lighting. As 
long as the city was willing to pay from 
eleven to thirteen times as much for the elec- 
tric as for the gas lighting it could be done; 
but when the novelty wore off and matters 
came to a business basis, the electric lights 
went out and the gas lamps were relit. 
Turning, again, to London, where likewise 
the wires have been put under ground, ex- 
tremely little has been done in the way of 
street lighting or electric distribution from 
central stations. Coming nearer home, we 
find that in Chicago, in St Louis, and in 
Milwaukee, where ordinances have been 
passed requiring conductors to be laid under 
ground, no progress has been made in street 
illumination by electric lighting from central 
stations. Judging, therefore, from experience 
and observation alone, it would seem that it 
is impossible to carry on successful electric 
lighting on an extensive commercial scale 
with underground conductors. 

Were the wires ordered to go under ground 
in New York, it is highly probable that our 
streets would soon return to their pristine 
gloom, as have those of Paris. To be sure, 
our enterprising companies might maintain 
some part of their work by establishing small 
stations at numberless points, each supplying 
its immediate neighborhood. But the risk 





and nuisance involved in this multiplication 
of small boilers, engines, and machines would 
far exceed any now existing. To put under 


ground three hundred odd miles of conduct- 
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the remaining patience of New York citizens 
and render the city quite uninhabitable dur- 
ing the progress of the work. To say that a 
few wires have been put under ground in 
Paris, London, and elsewhere, and have been 
operated efficiently, if not with economy, 
proves nothing whatever as to the possibility 
of accomplishing even the same thing in New 
York, where the enormous extension of the 
system as regards the length of circuits en- 
hances the difficulties of the problem, while 
the entire absence of available subways or 
sewers makes an additional difficulty. In 
other words, what would be possible, to a 
limited extent, in Paris or London, would be 
absolutely impossible on the scale of existing 
systems, and with the absence of favorable 
conditions found in New York. 

Moreover, it must not be forgotten that the 
only real motive for using an underground 
system is the desire to avoid the ugly looks 
of eerial wires, and this would be little affected 
by removing the electric-light wires alone, 
since they form but a small fraction of the 
entire system, being outnumbered tenfold by 
the telegraph and telephone lines. The ‘s- 
thetic requirements can only be met by the 
removal of all wires, and this is a problem 
which seems to defy any suggested solution 
short of a system of subways which would 
be equivalent to adding a duplicate set of 
thoroughfares to the principal streets under 
ground. 

If this were done thoroughly and system- 
atically, then all sorts of electric conductors 
could be placed in such subways with security 
and assurance of efficient working, and be 
accompanied by water, gas, and steam pipes, 
thereby relieving the streets from the endless 
upheavings now suffered, and which would 
be multiplied to an intolerable extent if the 
electric companies were added to the licensed 
excavators who now hold practical possession 
of the city’s thoroughfares. 

Turning next to the suggested dangers, of 
whose actual existence no evidence is even 
claimed, that which is most talked about is 
the risk that firemen would run in directing 
a stream 8f water against a wire carrying a 
current. While there is no evidence as to 
any such result ever having been observed, 
we have the best evidence against the proba- 
bility of its occurrence in two instances, 
which were related to me by ey@-witnesses. 
During the burmng of the Park Theatre, 
about a year ago, two firemen held the noz- 
zle of a hose. which, for upward of an hour, 
played against and through a Brush lamp, 
through which there was all the time passing 
the full current of a 40-light machine. The 
jet of water smashed the globe. knocked out 
the carbons, and then deluged the lamp (the 
current passing through it by its automatic 
switch) and thus came in full contact with 
uninsulated parts of the circuit, but noteven 
a shock was perceived by the firemen. With- 
out doubt, theoretically, some infinitesimal 
part of the current may have passed through 
them, but an infinitesimal amount of electric 
current is as harmless and inappreciable as 
the infinitesimal quantities of poisons which 
we swallow every day in the purest foods. 

In order that an electric discharge should 
kill, it is not enough that it should have suffi- 
cient electro-motive force to overcome the re- 
sistance of the human body. It must also 
possess considerable quantity. Hundreds of 
people, myself among the number, have 
taken the discharge of induction coils where 
the electro-motive foree was many hundred 
times that of a 40-light Brush machine, with- 
out any illeffect. Lightning, as its heating 
effects show, has not only a high electro-mo- 
tive force, but also a quantity vastly greater 
than that of any electric arc light current 
ever met with in ordinary use; and any in- 
definite or ambiguous statement to the con- 
trary, even by high authority, must simply 
be regarded as misunderstood or erroneous, 
and those who have been killed by lightning 
have certainly not yielded to any insignifi- 
cant quantity of the discharge. Should 
such a combination of conditions occur as 
would cause a large part of a powerful elec- 
tric current to pass into the body of a fire- 
man holding a hose it would, of course, kill 
him ; but the fulfilling of such conditions is 


Metropolitan Concert Garden, either in con-! there is no reason why we should not try to tions and repairs, would about extinguish as improbable as would be those which 
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would cause him to be struck by lightning, 
which also might follow down a stream of 
water. 

In this conneetion it must not be forgotten 
that whenever a wire breaks the current in it 
is by that act annihilated, and that this is at 
once known at the central station by the ex- 
tinction of the pilot-light, which is the sig- 
nal for the immediate stoppage of the ma- 
chine, so that the idea of currents in broken 
wires is purely a figment of the imagination 
as far as arc light circuits areconcerned. In 
the low-tension underground system, how- 
ever, conductors are so connectcd that a sin- 
gle rupture on a distributing branch of a 
circuit does not destroy or cut off the sup- 
ply, which is simply diverted to ancther 
channel. 

If it is considered that the interests of the 
citizens of New York can be served by the 
abolition of all electric lights using over- 
head wires for the sake of the architectural 
beauties they now deface, sucb a result is no 
doubt attainable; but it must not be forgot- 
ten that this means the loss of almost all 
public lights, as these, whether on lamp-posts 
or 1n or opposite store windows, are as a rule 
supplied from central stations, and also that 
this remedy leaves the esthetic problem 
where it now stands in reference to the 
equally offensive telegraph and telephone 
wires. The one practical and efficient finak 
remedy is an inclusive subway system for all 
kinds of conductors—steam, water, gas, &c., 
as well as electricity. 

HENRY MORTON. 
-_- — 
Improved Automatic Electric Fire- 
Alarm. 





The improved system of automatic mer- 
curial or electric fire-alarms now being in- 
troduced by the Western Eleciric Manu- 
facturing Company, of New York, may be 
briefly described as follows : 

Inthe building or part of building whence 
the alarm is to be sounded is a thermostat 
consisting of a small glass bulb surrounded 
with a copper shield, and resembling a 
thermometer, with a stem about 13 inches 
in length, in which a column cf mercury 
rises and falls with the increase or decrease 
of the surrounding temperature. In con- 
tact with the mercury ut all times is a plat- 
inum wire, and a second platinum wire is 
inserted in the stem in such a manner that 
when the column of mercury shall rise to a 
certain point by reason of increased tem- 
perature, it will come in contact with the 
second wire and complete the electric cur- 
rent. This establishment of a current 
through the thermostat sounds one or more 
alarm gongs as may be necessary, and when 
set in motion by the action of heat, the 
current is said to be capable of ringing bells 
of any size, from the smallest electric bell 
to the operation of an electric-beil striker 
that would ring out the alarm on the largest 
church bell in the city. While the alarm is 
thus being sounded, a pointer on ‘the an- 
nunciator, placed outside the building, is 
arranged to indicate the floor upon which 
the fire is. With a view to still further per- 
fect the system above described, this com- 
pany has recently introduced its new auto- 
matic signal-box. 

This invention consists of a brake-wheel 
operated by clock-wurk and controlled by 
an electro-magnet placed in the current. 
Should a fire start in a building, the rise in 
temperature causes the mercury in the ther- 
mostat to close the current through the sig- 
nal-box, when the brake-wheel is instantly 
released and the register in the fire-station 
repeats the number of the station in the 
same manner as the city fire-alarm is re- 
ceived in the different fire-engine houses 
throughout the city. After repeating the 
sivnal by an ingenious device the building 
is then cut out of the current, thus prevent- 
ing any interference with other buildings 
fitted up in the same circuit. ‘There is also 
an attachment which prevents the possibility 
of sending false alarms, and at the same time 
signals the headquarters, should the lines be 
interfered with by accident or otherwise. 
The apparatus at the patrol station is ar- 
ranged so that an outside cross is detected at 
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once, and the particular line on which the 
trouble arises is known instantly by the 
action of the current. 

The great value of this system of fire pro- 
tection was well illustrated in the recent 
fire in the establishment of Mandel Brothers, 
Chicago, about midnight, on the right of 
November 15th. The fire-insurance patrol 
received a mercurial alarm from the build- 
ing named, and, promptly responding to the 
same, found that the pointer on the annun- 
ciator located the fire upon the fifth floor, to 
which, without confusion, the firemen made 
their way and prevented a more serious con- 
flagration. Notwithstandiag the presence 
of three watchmen in the building the first 
intimation they had of the fire was the ar- 
rival of the patrol. 


———eg>>e—— 


Electric Light vs. Gas. 





A Dayton correspondent gives the follow- 
ing interesting account of the progress of the 
electric-light people in that city: 

‘** IT see by the council proceedings that the 
Lafayette Gas Light Company is on the war- 
path. Two years ago, under electric-light 
pressure, they were forced to reduce the 
price of gas to the city, from $37.50 to $30 
per post, and to private consumers to $2.50 
per M, and this after a declaration that they 
could not possibly afford to furnish it for 
less than the first-named figure. 

‘“‘This much the taxpayers saved by the 
competition of the Brush Electric Light Com- 
pany for lighting the streets, and now that the 
Edison Company has promised to come and 
light stores and dwellings, the gas folks hope 
to bind the city for ten years, and anticipate 
both the Brush and Edison companies by a 
still further reduction in the price of gas. 
Would it not be well for the city to make 
haste slowly in accepting a ten-year proposi- 
tion? It seems to me the city has done well 
by the contract with the Brush Company. 
Previous to the introduction of the electric 
light, the gas company had 365 lamps at 
$37.50, amounting to $13,687.50, now they 
have 265 lamps at $30 each, amounting to 
$7,950; electric light contract, $2,500—mak- 
ing a total per annum of $10,450. Taking 
this from $13,687.50, we have a net saving 
to the city of $3,237.50 per annum, by the 
introduction of the Ford school light. Add 
to this the saving of 25 cents per M, which 
reduction was made under the same pressure 
to private consumers, and you get some idea 
what credit the electric-light folks deserve. 
Please don’t crowd them out by an uncon- 
sidered and premature contract with the gas 
company for ten years. 

‘Cincinnati made a perpetual contract 
with the gas company, and to-day it can 
have no other light on her streets, under city 
contract; and even though she pays $25 per 
post for gas, the Brush electric light is dis- 
placing her gas in mills and manufactories. 
Gas people are wont to say that the electric 
light is in itsinfancy. It has accomplished 
much as an infant, is dutiful, has been on 
hand since it was first lit, every night on the 
schedule but one, and has lit up the darkness 
216 hours when there was no gas at all. 

“You can have electric light whenever it 
is dark; you can have gas only by schedule. 
It is most uncertain in a storm, just when 
you need it most. The electric hight defies 
the elements Give both an equal chance, 
and let the one that proposes to give the 
most light for the money take the pot. If 
this is difficult of solution, let the electric- 
light folks take one-half and the gas folks 
the other for two years, at the same price, 
and let them then make a bid for the city 
for a term of years, 

Farr Puay. 


——  —- +e -————_ 


A meeting of the directors of the Middle- 
sex Electric Light Company, was held at 
Lowell, Mass., on the 30th ult., when a 
quarterly dividend of two per cent. was 
voted. The adoption of the light by the city 
has proved beneficial to the public, petitions 
for extension are presented at every meeting 
of the aldermen, and orders from business 
men are received every day, 


Dangers of the Electric Light. 





A recent interview with a prominent 
electrician elicited the following informa- 
tion : 


‘*Speaking of fires, what is there about | 


the danger to firemen from electric light 
wires ?” 

“‘I claim that they cannot get hurt unless 
a wire is cut and they take hold of each end 
where the wire is bare. Our men go up 
among these wires every night, the only pre- 
caution being to wear a pair of rubber 
gloves. You should mention right here 


that as soon as a wire is cut or breaks that | 


fact is indicated at the works, and the wire is 


disconnected from the machine by pulling | 


switch Then the current 


” 


out a 
ceases 


plug. 


‘* Where ‘the insulation is cut, and the 


wire comes in contact with metal, there may 
be danger of fire. We always take extra 
precautions where the wire passes near build- 
ings. We use additional rubber tubes for 
extra insulation where the wires enter build- 
ings ” 

‘*What is the record of fatalities caused 
by electric light wires ?” 

* Of all the lighting done by electricity, I 
know of but three fatal accidents. One was 
where a stranger went into a station and was 
ordered out. As the machine attendant 
turned his back for a minute the man 
grasped two brushes. He died. Another, 
the superintendent of the works at Dayton, 
O., lowered a street lamp while it was burn- 


ing, and received a sbock which killed him. 


The only other case I have heard of was a 
man in. New York who took hold of two 
bare wires and completed the circuit with 
fatal results. However, as I have explained, 
accidents are always the result of careless- 
ness.” 

———-—_~@>e—————— 


Electrolysis of Bismuth Solutions. 





Messrs. N. W. Thomas and E. F. Smith 


have described in the Chemical News some ex- | 
bismuth | 


periments in the electrolysis of 
solutions. 
The authors employ solutions of the sul- 


phate or citrate of bismuth, the latter either | 


alkaline or acid. In some experiments the 
solutions to be examined were put in a 
platinum crucible, which was surrounded 
by a coil of wire in connection with the 
negative pole of a battery, the positive 
electrode being suspended in the solution. 
On the passage of the current metallic bis- 
muth is deposited on the interior of the 
crucible, and can be washed, dried, and 
weighed. In other experiments the plati- 
num crucible is su~pended from a wire con- 
nected with the negative pole in the solution 
in a beaker, the positive electrode being like- 
wise in the solution. In this case the bis- 
muth is deposited on the outside of the 
crucible. The authors find that the method 
works well and accurately. The time re- 
quired to deposit the bismuth varies accord- 
ing to the strength of the solution, and is 
not shortened by application of heat.— 
Journal of the Chemical Society for November. 
——_—_ go 


Earth Currents. 





In arecent communication to the Academy 
of Sciences, M. Blavier states that the direc- 
tion and strength of earth currents depend 
on the difference of potential between the 


two points where the telegraph wire is in | 
contact with the earth, and not upon the | 
Between Paris and | 


length of the circuit. 
Nancy there are two circuits of very differ- 
ent natures ; they have both given the same 
result, however. 
tained that subterranean lines are not more 
affected by earth currents than rial line:. 
-_— - 

On the ist inst., the American Electric 
Light Co. started up its 100-light plant at 





M. Blavier has also ascer- | 


Weider Manufacturing Company, Manu- 
facturer of Agricultural Implements, 
Swiss Feed Cutters, Sulky and Walking 


| Plows, ete. 
| 





Monroe, Micu., Nov. 25, 1882. 

Messrs. DeLtano & CoMPANny. 

Genis : 

Will you have the kindness to give me 
information where I can find the fullest ex- 
planation of the dynamos now used, with 
some explanation of the best? Are they all 
| patented, &c.? 
Respectfully yours, 

J. K. Wiper, Pres. 


ANSWER : 
| [Our correspondent will find in our ad- 
| vertising columns several systems of electric 
| lighting, all of which are up to the times 
in the manufacture of dynamo machines, 
any one of which we think would answer 
his purpose. The managers of each system 
| are thorough business men, and can be relied 
| Upon to furnish the best in the market. We 
| would caution the writer of the above letter 
|that there are many systems (so called) 
abroad that are built upon worthless patents 
| with the sole purpose to sell stock, and those 
| who buy their machines, All the dynamos 
| having are patented.—Ep. Exec. 





| worth 
REVIEW. | 
| —rene—_—_ 
The Vienna Electric Railway. 





| 
The Vienna Metropolitan Electrical Rail- 
| way, the construction and financing of which 
|is to be undertaken jointly by Messrs. Sie- 
|mens and Halske, of Berlin, and the Aus- 
| trian Lander Bank, is estimated to cost 
| £600,000 in round numbers. A preliminary 
condition for the projeet is that the Mu- 
|nicipal Council of Vienna shall grant the 
|requisite land for the portions of the line 
| which will be above ground, as well as for 
the subterranean portions, cost free. 


—— eape — — 


A Motor that Doesn’t Move. 





The Keely-motor lambs say that they will 
| Wait only two months longer for either Keely 
jor the motor, and in the mean time, since a 
hard winter is upon them, they will not re- 
| Meaqiete any more wool from their already 
pretty closely-clipped pelts. This is strange 
and unbecoming conduct in the limbs; and 
no doubt the guileless Keely, as he sits by his 
| little motor and mechanically feeds coul to 
jthe steam engine that operates it, is filled 
with melancholy. ‘‘If those lambs would 
only wait for tea short years more,” he 
ruminates, ‘‘and supply me with plenty of 
money, as of yore, the motor, gathering 
power from only one drop of water, would 
surely be capable of taking them to San 
Francisco, or even to Halifax. 

Be patient, gentlemen; the motor and its 
Kee ly will soon move—for more funds. 


——— 


Colonel G. L. Beetle, General Agent of 
the Western Electric Company, left last even- 
ing for Chicago, expecting to spend the 
Holidays with his family in that city. We 
think we express the sentiments of the Tele- 
phone and Telegraph fratervity, when we 
wish him and his family a Merry Christmas 
and a Happy New Year, 





| ee 

| The Pheenix Electrical Company, of Ni w 

| York, has increased its capital yo $1,000,C00. 
—__—_.g@>e—_—— 


An alloy of 40 parts copper and 60 parts 


| 

|of ferro-manganese, with a suitable quantity 
‘of some appropriate flux, produces a metal 
lof such tenacity that it surpasses the best 


steel armor plates. The melted mixture is 





Worcester, Mass. About 60 lights, 40 of|cast in blocks and is perfectly malleable. 
them street lamps, were used. The central To obtain a white metal that can be rolled 
station on Franklin Square was visited by | out in sheets, the above alloy is melted again 
thousands of people during the evening, | and 20 or 25 per cent. of zine or white metal 
and the installation has given general satis-|added, which imparts to it the desired 
faction, ) quality, 
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The Waterbury Telephone Exchange and 
its Management. 


This division of the Southern New Eng- 
land Company includes all of Northern Con- 
necticut west of New Britain, in Hartford 
county, north of Derby in New Haven 
county, and all of Litchfield county. The 
central office is in Waterbury, one of the 
finest and most picturesque little cities in 
the Naugatuck Valley. Its manager, Mr. A. 
M. Young, is well known in telephone and 
telegraph circles, and was formerly manager 
of the A. & P. Telegraph office in 
Buffalo, New York. During the fight be- 
tween the Western Union Telegraph Com- 
pany, and Jay Gould’s company, the A. & 
P., Mr. Young was an important factor 
in pushing the latter company into the im- 
portant position it assumed in the ‘‘ Bison 
City” before the consolidation took place. 
After the latter event Mr. Young migrated to 
Waterbury, his old home, and took charge 
of the telephone interests there. 
management the lines were put up, ex- 
changes built, and a thorough organization 
of the whole service accomplished. The ex- 
change wires cover all the territory within 
a radius of six miles, and connects Water- 
town, Naugatuck and adjoining towns with 
the exchange located at No. 82 Bank street, 
Waterbury. The forces employed to give 
excellent service to the 400 subscribers in 
this exchange, are five day operators, four 
for local work, and one to take care of the 
ten inter-town lines running into this ex- 
change. These operators by name, are 
Misses Nellie Bailey, Mary Morse, Jennie 
Boden, Emily Phillips, and Annie Meserve. 
All night service is performed by Mr. E. C. 
Ford. For this exchange there is an inspec- 
tor and line man to look up ‘‘ troubles ” and 
keep the circuits in repair. Active work 
has been dove this fall in opening up the 
territory in the northwest. 
have been built at Falls Village and other 
points, inter-town lines established, and con- 
nection made with the Bay State Company 
at the State line near Caanan, in the extreme 
northwestern corner of the State. The 
towns having exchanges in Manager Young’s 
division are, Birmingham, Cheshire, Bris- 
tol, Winsted, Falls Village, and Litchfield. 
In this part of Connecticut much valuable 
work has recently been done to permanently 
place the telephone upon a better basis than 
ever before. 


>_> 
Lawrence, Kansas, Telephone Exchange. 


Under the efticient management of Mr. 
Charles M. Davis, this exchange has been 
made one of the most important under the 
control of the United Telephone Company. 
At present there are fifteen to twenty ex- 
perienced telephone men at work in the city 
rebuilding. The main trunk lines are all 
being transferred from the old poles to new 
forty-five and fifty feet cedar ones at an ex- 
pense of $3,000. And so it will be with all lines 
throughout the city. The old ones will be 
taken down, and new and more substantial 
ones constructed. Work will not 
until everything is in first-class order. 

It has been through the untiring energies 
of the manager, Mr. Chas. M. Davis, that 
to-day Lawrence has its excellent telephone 
system. When he assumed the duties of 
this exchange in September last, the central 
office was in a most dilapidated condition 
and complaints were universal. Following 
his arrival came the thorough overhauling of 
the exchange. The old switch boards were 
fired and new western electrics put in their 


cease 


stead. 
ments were disposed of, and in their places 
were put the new “ Gilliland,” and to-day 


the reconstruction is under full headway, 
which, when completed, will compare favor- | 
ably with any in this State. When Mr. | 
Davis took charge of the telephone interests | 
of this city, sixty-four telephones were in 
use, and those mostly in bad shape and out | 
of repairs. To-day there are seventy-six in 
use and fifteen additional ones contracted 
for. 

The territorial network of wires extend- 
ing to outside points is certainly, worthy of | 
notice. Among the most important are 
Kansas City, Topeka, Leavenworth, Atchi- 
}son and St. Joseph, as well as many smaller 
cities. 

The central office is open day and night, 
Sunday included, where the able manager, 
or his kind and agreeable assistants are 
always ready to wait on their subscribers or 
the public in general. 

For carrying on a five minutes’ conversa 
tion with parties in Topeka, Kansas City, 
Leavenworth, Atchison, St. Joseph, Easton, 
Wyandotte and Independence, Missouri, the 
reasonable fee of twenty-five cents will be 
charged. 


- _-_- 





Under his | 


New exchanges | 


Next, over fifty old-styled instru- | 


|phone and telegraph wires run side by side | 
| for several miles along a highway, although 
jon opposite sides of the road, the ticking of | 
|the instruments can be heard over the tele-| 
phone wires, without direct communication 
| being made between them. The phenome- 
non is chargeable to induction, and is among 
the curious developments of the properties | 
| of the electric fluid. 
| The central office at 
| is also operated by the Lowell syndicate, will | 





Mechanicville, which 


be discontinued to-morrow, and the switch- 
ing for subscribers will be done at the Ball- | 
office. The effect will that no} 
charges will be made for messages between 
Mechanicville and Ballston, the rates | 
from here to Mechanicville will be the same 
as now existing between here and Bailston, | 
instruments in Me-| 
subscriber in that 


ston be 


and 


There are about ten 
chanic ville and when a 
burgh wishes to converse with a neighbor | 
|the message goes to Ballston and returns, | 
| but it don’t take any longer time than it did 
| before. 
The 


young ladies of the Saratoga central 
office, in the exchange building, have added 
many pretty the excellent 
working accommodations provided by Man- 
ager Downs, in the shape of a great variety 
of pictures which find tasteful grouping 
and exhibition in the wires running from | 
the ceiling to the switch-board. We doubt 
if there is a more comfortable or sightly 
‘‘exchange” than this one on the whole 
route, 


ornaments to 


——_——— 


The Pioneer Telephone Company, which | 
has had control of the Boston and Lowell | 
extra territorial business, under a contract | 
having two more years to run, has consoli- | 
dated with the New England Company, on | 
the basis of one share of Pioneer stock for 
four of New England. 


=. 


The Rocky Mountain Bell Telephone Com- 
pany las declared an extra dividend, notice | 
of which came yesterday from Salt Luke 
City, making $1 a share for December. The 
company, under conservative management, 
has accumulated a handsome surplus after 
paying their regular dividend, and we are 
pleased to note the success of the enterprise 
Hereafter they will pay dividends quarterly 
instead of monthly. The directors have de- 
cided to increase the rate next year. 


—— +m 





Sale of Telephone Property. 


LowELL, Mass., Dec. 8.—The Pioneer | 
| Telephone Company kas sold its franchises | 
| and property to the New England Telephone 
| Company at the rate of one share of Pioneer 
| stock for four shares of New England. The 





| Pioneer Company has had control of the 
| Boston and Lowell extra territorial business, 
and its contract for this had two more years 
to run, 

| dividend. 


It has been paying over 30 per cent. 


\the exact hour and minute. 








Time by Telephone. 


Our correspondent in Boston says that an 
additional use bas been found for the tele- 
phone, which will be hereafter a timepiece 
as well as a means of communication. pos- 
sessing the advantage over ordinary time- 
pieces of being always correct. General 


| Manager Downs, of the New England Tele- 


phone Company, controls the device, in- 
vented by a gentleman in Texas, whereby 
the telephone can be made to render this 
service, and it is to be put in use on all lines 
managed or controlled by the Lowell syndi- 
cate. On lines where the device is in opera- 
tion a person desiring to ascertain the exact 
time has only to take the instrument from 
the hook, and holding it to his ear he will 
soon hear a series of distinct beats indicating 
If the time 
happens to be 9:34, for instance, there will 
be nine beats, then a slight interval, then 
three beats more rapid than the first, then 
another pause, and then four beats with the 
same degree of rapidity as the preceding 


| series—the whole indicating very plainly the 
| figures 9.34, on the same system that the 


Telephone men inform us that where tele- | 


numbers of the fire alarm boxes are indi- 
cated when an alarm for fire is given. The 
ringing of the call will break the circuit and 
stop these pulsations, for when the instru- 
ments are being used for talking, the time 
current is taken from the ‘‘ ground” and in- 
terrupted until the telephone has been re- 
placed. This feature of the telephone service 
is to be introduced without extra charge to 
subscribers. To accomplish this work there 
is some additional outlay, but the expense is 
the telephonic management 


incurred by 


| wholly for the benefit of the telephone 


users, and the automatic apparatus for the 
work is nearly completed. As soon as the 
requisite machines can be manufactured this 
time system isto be extended throughout the 


| entire New England circuits. 


ee 
PoRTLAND, ME., Dec. 7, 1883. 
Editor Electrical Review : 
DEAR Str,—We believe, with others, the 
idea of utilizing wire fences along railroads 


|for telegraph or telephone lines is worth 
|more than a passing thought or a single 


experiment. 

It seems the trial on the Milwaukee and 
St. Paul road, desvribed in your issue of 
Deeember 6th, proved successful, and yet the 
superintendent seems anxious to head off 
any further attempts by the cold statement 
that ‘‘in winter, when huge snow-banks 
completely cover the fences, the line would 
be made useless.” 

I would like to ask if dry snow, such as 
would generally cover the fence in winter, is 
not a very good insulator? and, if any spots 
might thaw enough to be damp, whether the 
dry snow and ice (which is also an insulator) 
under the surface would not prove a suf- 
ficient barrier against the loss of current? 

Again, if several strands of the fence were 
united to form one conductor, it would make 
a passage for the current of comparatively 
low resistance, thus making it possible to use 
magnets in instruments of lower resistance 
than usual. These changes, together with 
low-intensity fbattery, weuld reduce the in- 
clination to escape. If too great a loss of 


| current should still exist, work the line on 


| enterprise. 


open-circuit plan, thus preventing loss of 
battery material when not in actual use. 

A long line might be worked in shorter 
sections than usual, using proper repeaters, 
This, too, would prevent undue escape by 
making intense batteries unnecessary. 

I respectfully throw out these suggestions 
for those to consider who may have an op- 


portunity to work the matter up. 


I. H. FARNHAM. 
—  eepe- —— 


Our consul at Tuxpan, Mexico, speaking 
of the improvements in that company, men- 
tions the help derived from truly American 
One New York telephone com- 
pany has recently opened a telephone ex- 
change, and has more than sixty telephones 
in use. American boarding-houses and a 


| hotel have been established. 





Worship by Telephone. 





I have been so deeply interested while in 
the city of Louisville, in listening to a Chris- 
tian, invalid lady relate her feelings and the 
pleasure which she experiences while listen- 
ing to church services through the telephone, 
that I feel constrained to furnish some ac- 
count for the benefit of some of your invalid 
readers, who may be thereby induced to 
adopt the same method of ‘“ going to church,” 
while lying on a couch of suffering. Though 
I cannot give you her exact words, or relate 
it in the gentle manner in which she did, I 
will endeavor to reproduce the conversation 
as nearly as possible. ‘ 

‘* For nearly twenty years I have lain upon 
this couch of suffering, cut off from all eut- 
door exercise, and especially from the privi- 
lege of entering God’s sanctuary and meet 
ing with His people in public worship. My 
pastors have always been very kind in lend- 
ing me sermons to read, which I have greatly 
enjoyed, and been benefited thereby, but 
reading a sermon is not like hearing the liv- 
ing preacher ; besides they could not trans- 
fer to my sick chamber the whole church 
service, with its hymns of praise, its Scrip- 
ture reading, and its solemn prayers. When 
Sabbath morning came, and the family pre- 
pared to go to church, my heart yearned for 
the same privileges, and I longed to tread 
With them the courts of the Lord’s house; 
but it was not so to be, and I saw them de- 
part, leaving me to my own private devotion 
and meditation. These were not often de- 
lightful seasons, and God made my sick- 
room a little sanctuary. When the family 
returned home they would give me a synop- 
sis of the sermon, and tell me all about the 
service. But it was not like hearing it my- 
self. 

‘‘About a year ago the Telephone Compa- 
ny, through their Treasurer, asked me if I 
would not like to have a telephone from my 
room to the church, so that I could listen to 
the sermon myself. My heart nearly jumped 
out of my mouth at the bare mention of it, 
and I quickly answered, ‘Indeed I would.’ 
Accordingly the necessary wires were 
stretched and the instrument placed in posi- 
tion. At the church two microphones were 
arranged, one on either side of the pulpit, so 
that if the speaker turned his head either 
way I would not lose any words. In my 
room a telephone was placed, and the ear- 
piece was put on the end of a long wire so 
it would reach my bed and I could hold it 
easily to my ear, and thus all was ready, 

‘*With what impatience 1 waited for the 
next Sabbath morning to dawn, no person 
‘an realize, and a: the hour for service drew 
near I ‘ got ready for church,’ by having the 
blinds of my room closed in, and all things 
made quiet, with orders not to be disturbed; 
my Bible and hymn-book were laid on the 
bed, and with the ear-piece of the telephone 
in my right hand I was all ready for service. 

‘*First I heard the noise of footsteps as 
persons entered the church and the rustle of 
dresses and fans, and the taking of books 
from the racks. Then suddenly the organ 
burst forth with a grand voluntary, and the 
old familiar sound made the tears flow from 
my eyes. The music seemed as though it 
came not from the fingersof man, but that I 
was listening to the harps and dulcimers of 
Heaven. But when there came wafted to 
my ears that grand old doxology in which I 
had so often joined, ‘ Praise God from whom 
all blessings flow,’ and I heard it again as it 
rolled forth from the congregation, I wept 
like a child, while my heart responded, oh so 
entirely, to the sentiment, for truly I felt that 
1 ought to praise God that he was making 
this great blessings flow again to me. 

‘*Then followed the invocation and the 
Lord’s Prayer, and I bowed my head rever- 
ently as I listened to the solemn words. The 
reading of the Decalogue followed, and my 
imagination ran back to that memorable 
scene at Mount Sinai when the Lord came 
down on top of the mount, and answered 
Moses by a voice. I saw no man, but I heard 
as it were the voice of God speaking ‘all 
these words, saying—’ Never did those com- 
mandments sound so terrible or so powerful 
to me before, and I trembled as they came to 
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me from an unseen source, so filled with 
grandeur and power. 

‘* When the number of the hymn was an- 
nounced I found it in my hymn-boek, and 
knowing that my little, weak, cracked voice 
would not disturb the fine singing, I joined 
in and sang the hymn through, enjoying it as 
much, if not more, than any other person 
who was listening to it. The Scripture les- 
son followed next, and having found the 
chapter in my Bible, I followed the reading 
of God’s Word. No one can imagine the 
awe-inspiring effect which the Word of God 
has when listened tointhis way. Forgetting 
the intervention of man, it seems as though 
the connection is made with the great Author 
of the Book himself, and that His voice is 
speaking the inspired words directly to me, 
making me feel as though I am in the very 
presence of God himself. As the preacher 
under whose ministrations I now lie (for I 
cannot say ‘ sit’) is a mostimpressive reader, 
giving new beauty and brilliancy to the 
Scriptures by his emphasis and intonation, I 
am deriving more benefit from the Scriptures 
heard in this manner than I ever did before. 

‘‘When the prayer followed, I closed my 
eyes and listened, and followed every petition 
with a silent Amen ; and when the kind pas- 
tor remembered those languishing upon beds 
of sickness, who were unable to come to the 
house of God, and so tenderly pled forthem, 
I felt as though my great Interccssor was 
pleading for me at the Throne of Mercy, and 
that it was His gentle voice coming to me 
from before the throne. The effect of the 
public prayers upon me is of a peculiar 
character It seems to fulfill the prophecy 
‘Before they call I will answer, and while 
they are yct speaking I will hear,’ and I 
realize how more rapidly God's answers can 
come to our prayers, than even the electric 
spark can fly, for He knoweth our thoughts 
ere they are formed into words, and at the 
beginning of our prayers the commandment 
goes forth. 

‘‘Next followed the reading of the notices, 
and I seemed to feel a new interest in all the 
benevolent work of the church, as I heard 
the calls for the various meetings read. The 
next hymn was sung, in which | again joined, 
and then I knew the sermon would follow. 
I was so excited at the thought of once more 
hearing a sermon preached from a pulpit to 
a large congregation of living souls, that I 
could scarcely hold the ear-piece while I 
listened for the text. But quieting myself 
as best I could I heard it distinctly, and 
hastily turned to my Bible, that I might have 
it before me. Never did human being listen 
more closely to every word that proceeded 
from a preacher’s lips, than I did at that 
time : never did thirsty mortal drink in cool- 
ing draughts of water, or starving mendicant 
devour life-giving food more ravenously than 
I did those precious words. And as the 
speaker analyzed the Scripture, and ex- 
plained its meaning, and brought argument 
after argument to prove its truthfulness, and 
then, warming up in his discourse, made the 
most gentle and pleading application of the 
thought to each soul within the sound of his 
voice, I felt as though his eye was on me, 
and that it was all meant for me. I know 
not how appreciative the rest of his hearers 
are, but I doubt whether he has one who 
feels the force and directness of his sermon 
as much as I do. 

«« At the close of the sermon a prayer was 
offered, to which 1 responded in my heart 
and audibly; then followed the closing hymn, 
in which I joined, and then we were dis- 
missed with the apostolic benediction, to 
which I bowed my head with reverence, for 
it again seemed like God's own voice speak- 
ing directly to me. I heard the organ strike 
up a loud strain, the movements of footsteps 
gradually growing less, until at length all was 
quiet, and I was home again from church, hav- 
ing enjoyedsuch a service as I never did in the 
days of youth and health. I had nothing to 
distract my attention; my thoughts were vot 
on the congregation; fine dressing and new 
styles had no effect on me. 

“Since that day I have gone to church every 
Sabbath morning and night, unless through 
some derangement of the wires or some at- 
mospheric disturbance my telephone does 





not work, and then I am cut off from my 
enjoyment. But these do not often occur, 
and I probably go to church as often during 
the year as the majority of tae most regular 
church-goers, and I thank God from my heart 
that he has brought this-wonderful machine 
into the world in this my day, and only wish 
that every shut-in invalid in the land could 
enjoy the same pleasure and blessing; and if 
the publication of my delightful experience 
will be the means of having telephones intro- 
duced to other sick rooms throughout the 
land, and thus bring the helpless ones into 
direct contact with the living preacher, I 
shall greatly rejoice. 

‘There is something inexpressibly weird 
and almost superhuman in the sensation pro- 
duced, and there are times when I am almost 
transported from earth to heaven. Thus, 
when the sacrament of the Lord’s Supper is 
administered, the pastor steps down from 
the pulpit to the communion table, and that 
removes his voice somewhat from the micro- 
phones besides the pulpit; consequently, it 
seems to come from a greater distance, and 
when I hear the solemn words, ‘ This is my 
body broken for you,’ I feel that Jesus him- 
self is speaking right to me, and that it is 
His voice I am listening to. And sometimes 
when the choir sing a new anthem or set 
piece, 1 think I hear the angelic choir sing- 
ing the new song, which is being sung in 
heaven. And when the soprano singer sings 
a certain solo, in which her pure, sweet 
voice soars trilling away, softer and softer, it 
seems as though an angelic visitor had been 
with me, and as she departed she went sing- 
ing back to heaven.” 

I could tell you much more that is mterest- 
ing concerning this excellent Christian in- 
valid, but have already taken up much of 
your space. If the recital of this interview 
shall result in extending the beneficial effects 
of this wonderful invention, I shall feel am- 
ply repaid. — Observer. 

———_ +ape 
Cable Telegraphy. 


According to recent trials of the speed of 
working on the Jay Gould cables laid across 
the Atlantic from Penzance to Canso, in 
Nova Scotia, 1,000 code words were sent 
from Penzance and received at the Canso 
station in eighty-one minutes, including all 
repetitions and corrections. The 1,000 
words consisted of 7,288 letters, which is 
about equivalent to 1,558 words of five 
letters each, the average number for the 
English language. ‘The above rate of trans- 
missions is therefore equal to eighteen words 
of five letters per minute. 
>_> = 

The Montreal Telegraph Company has de- 
clared its usual quarterly dividend of 2 per 
cent., payable January 3d; books close 
December 11th. 


sinccnsiillaciaccceas 
Increased Telegraph Facilities. 


St. Lovts, Mo., Dec. 10.—The Postal 
Telegraph Company has stretched across the 
bed of the Mississippi a cable which con- 
nects it with the The company has 
nearly completed its line between here and 
Chieago, and will begin operations here by 
the new year. 

——— eape——_——__ 
The New Cable Company. 


Zast. 


A CERTIFICATE OF INCORPORATION FILED 
IN ALPANY. 


The Mackey-Bennett Cable Company was 
incorporated on the 12th inst. at the Secre- 
tary of State’s office, under the name of the 
Commercial Cable Company. The certifi- 
sate of incorporation gives the general route 
of the lines an‘ the points to be connected 
therewith, to be from New York City; by 
one or more routes, to a point on the sea at 
ornear Cape Ann, and thence through the 
New England States, Canada and New 
Brunswick, or through such countries as 
may be found convenient, to a point at or 
near Dover Bay, in the Province of Nova 
Scotia, and also by direct lines from New 
York to Canada, and thence to Dover Bay, 
and in both cases there to connect with one 





or more of the submarine cables of this com- 
pany; also, from some eligible and conve- 
nient point on the Atlantic coast near Cape 
Ann, by submarine cables, one or more, as 
may be found necessary, to Ireland, England, 
France, Belgium and Spain, or to any one or 
more of said countries, with intermediate 
stations, if required, at all or any of the 
islands in the Atlantic Ocean; also, a land 
line or lines from a point on the coast of 
France at or near Havre to the city of Paris; 
also, a line or lines from N. Y. City through 
the seaboard of Atlantic and Gulf States of the 
U. S., and from any one or more of said 
States by submarine cable or cables to all or 
any of the West Indian or other islands in 
the Atlantic Ocean, and to the mainland of 
South America at such places as may be se- 
lected for this purpose, with offices, if re- 
quired, for the transaciion of business at all 
intermediate points and places; also, a line 
or lines from New York City through the 
United States to one or more points in the 
Republic of Mexico, and by another line or 
lines to one or more places in California and 
Oregon, or either of them, and also from one 
or more points on the Pacific coast to Japan, 
China and Australia, with intermediate sta- 
tions. The company, under the Acts of 
Congress, assumes to itself the right to con- 
struct, maintain and operate the lines of tele- 
graph through and over any portion of the 
public domain of the United States. 

The company likewise claims the right to 
use all its lines as telephone lines, and to be- 
come the owners or lessees of all or any patents 
for inventions connected with telegraphy or 
telephony. The capital stock is $4,000,000, 
divided in 40,000 shares of $100, with power 
to increase said capital stock from time to 
time, and by such amounts as may be neces 
sary to represent the cost of building and 
constructing the lines. The shareholders are 
John W. Mackey, Virginia, Nev., 20,000 
shares; Isaac Bell, Jr., Newport, R. I , 10,000 
shares; Hector De Castro, New York City, 
5,000, and David R. Davidson, Brooklyn, 
5,000. 


-. 

The announcement that Mr. P. B. Delany 
would describe his system of synchronous 
multiplex telegraphy at the meeting of the 
New York Electrical Society, Friday evening, 
December 7th, brought out an unusually 
large number of the members, among whom 
Were many prominent inventors and elec- 
tricians. 

After the disposition of the routine busi- 
ness, including the change of night for hold- 
ing the regular meetings from Friday to 
Wednesday, the principal event of the even- 
ing was reached. 

There are many persons who regard the 
acme of multiplex telegraphy as having been 
reached when the quadruplex was brought 
to its present state of perfection. But it is 
safe to assume that all doubts existing in the 
minds of those who were skeptical as to the 
-apabilities claimed for this system were dis- 
pelled by the time the lecture was brought 
to a close. Mr. Delany treated his subject 
in so lucid and thorough a manner that all 
present became as familiar with the working 
of the new system as they were with simple 
Morse instruments. 

Mr. Delany being introduced by President 
Small, began his remarks with a reference to 
the eacliest system of synchronous telegraphy, 
which was invented by La Cour. Some 
features of the instruments under considera- 
tion are identical with La Cour’s. 

The speaker then entered upon the main 
subject of his discourse, and was aided in 
illustrating his explanations by elaborate dia- 
grams of the apparatus at two stations with 
all the wire connections, and working 
models, executed by Mr. E. A. Callahan, of 
stock-printing instrument fame. 

A vibrating fork at each station is auto- 
matically vibrated by a local battery and 
magnet. As the fork vibrates, it makes and 
breaks another local circuit, containing the 
battery and magnet, which continuously ro- 
tate the transmitting apparatus. This is 
called the motor circuit. The vibrations of 
the fork make and break the motor circuit, 
and will alternately magnetize and demag- 
netize the cores of the motor magnets, The 





rotary apparatus consists of a toothed wheel, 
the teeth of which pass in close proximity 
to the magnet cores, and constitute the arma- 
ture of the magnet. The alternate magneti- 
zation and demagnetization of the cores of 
the motor magnet cause the armature wheel 
to revolve rapidly. Attached to this arma- 
ture is a trailing contact finger, which sweeps 
around in a circle over a series of insulated 
contact pieces arranged on the outer edge of 
a circular disk or table. These contact 
pieces number sixty, divided in six independ- 
ent series of ten each. Two contacts of 
each series are connected in the same circuit; 
and, as there are six series, each circuit will 
have twelve contacts for each revolution. 
The armature accomplishes 2§ revolutions 
per second. As the traveling fingers at the 
two stations are in direct connection with the 
line, and move synchronously, they will pass 
successively over corresponding contacts. 
During the moment the trailing finger is on 
corresponding contact pieces at each station, 
the circuit is complete, and independent of 
the other circuits and instruments. There 
being six series of contacts, and as each in- 
strument at both is electrically 
connected with two of the contacts of each 
series, it follows that in one revolution of the 
trailing fingers the instruments at both sta- 
tions, which are connected to the correspond- 
ing contacts, will be placed in independent 
electrical communication twelve times, or 
thirty-four times per second. Such a num- 
ber of contacts gives to each set of operators 
a practically unbroken circuit. The trans- 
fer of the line from one set of instruments to 
another is so rapid that the operators do not 
realize that it has been taken away from 
instrument, and placed at the dis. 
posal of others. Even during the ap- 
parently short time necessary to make the 
letter ‘‘E,” the line will have been taken 
away several times and returned before the 
execution of the dot is completed. But this 
is accomplished with such rapidity that, to 
all practical purposes, there is no interrup- 
tion. The line is really distributed among 
6, 12, 36 or 72 operators in synchronism, so 
that each pair of operators are put in com- 
munication in rapid succession, one after the 
other. The speed with which apy number of 
circuits may be worked, however, varies in- 
versely with the number. By an ingenious 
method, ‘‘ correcting” impulses, which are 
retarding or accelerating in their effect, are 
sent out automatically from one instrument 
to the other, when one should run faster or 
slower than the other, so that perfect syn- 
chronism is maintained to the nine hundredth 
part of asecond. Polarized relays are used 
and the main battery is split, so that, in 
travsmitting, reversals of polarity occur each 
time the key is opened and closed. It is a 
matter of indifference whether one or all cir- 
cuits are worked in one direction or half the 
number, orin any other proportion, in op- 
posite directions, as the line between the cor- 
responding instruments at the two stations is 
always as separate and independent as if the 
line were devoted solely to their use. 

**This system,” said Mr. Delany, ‘‘ offers 
no inducement to pool wire-tappers. On the 
wire itself there are about 13,000 pulsations 
per minute of equal duration, which, of 
course, would be unintelligible on a receiv- 
ing instrument. There are no dashes — on 
the line.” 

The local circuits are set up in the usual 
way. 

In order to eliminate the static disturbances 
from the line, narrow contacts are placed be- 
tween the instrument contacts at each sta- 
tion, and connected together and to the 
ground, so that the line is put to ground 
before each completion of the circuits. 

This system is admirably adapted to rented 
wire service. Business men need not hire 
practical telegraphers; they can use a key- 
board themselves, and receive on an ordinary 
**ticker,” or stock indicator. The cost of 
this service would be $500 per annum for a 
wire between New York and Philadelphia, 
against $4,600 for similar facilities furnished 
by the Western Union Company at present. 

At the conclusion of Mr. Delany’s remarks, 
he was tendered a hearty vote of thanks by 
the society, and congratulated by many of 
the members individually on the success of 
his lecture. Knots of members congregated 
here and there and discussed the merits of 
the new system, and many were the praises 
spoken in its behalf. 

Mr. Callahan was also tendered the thanks 
of the society for his diagrams and models, 
on which the complete success of the lecture, 
in a great messnre, depended. 
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Are the Are Wires Dangerous to 
Property ? 





appeared an article entitled *‘ Fabrications of 
the Daily Press,” in which it was shown that 
the sensational articles regarding danger to life 
from the are wires, which recently appeared 
in our esteemed contemporary,the Times, and 
were repeated in court, were either gross ex- 
aggerations or made up out of whole cloth. 

In the most flagrant case, viz., that of the 
horse said to have been killed by contact with 
an are wire, we proved by sworn affidavits 
that the animal is alive and well, and at no 
time received an injury by reason of coming 
in contact with the are wires. 

It may have been noticed that, in the article 
in question, we refrained from speaking in 
regard to the ‘terrible conflagrations ” 
which, according to the 7i nes, have been 
caused bv the electrie are wires. 

From the fact of this unexplained omission, 
the casual reader may perhaps have inferred 
that the charges made by the Times, and re- 
iterated by others of the daily papers, were 
true This, however, is not the case. We 
were but waiting until we could gather re- 
liable evidence of the falsity of the charges, 
and having such evidence now in our posses- 
sion we propose to lay it before the electrical, 
mechanical, and scientific community. It 
consists of a statement made by George H. 
Sheldon, who is now, and who has for the 
past ten years, been Fire Marshal of the city 
of New York; an official who can have no 
interest in the matter at issue, and who, being 
interrogated, has, by the aid of the bocks of 
the fire department, given a statement of all 
fires which from May, 1881, up to the present 
lime, have been caused by electric-lighting 
wires. Here it is: 

May 15, 1881, 9 p. m.—189 and 191 Sixth 
Avenue, Four-story brick building, occupied 
by Sheppard Knapp, dealer in carpets; no 
damage. Fire occurred on outside of build- 
ing caused by sparks from wires. Weston 
Electric Light Company’s wires are attached 
to side of building and near roof of adjoining 
building; are fastened by iron hooks. The 
fire seems to have started at that point; marks 
of fire are plainly visible, and the insulation 
burned from the wires for some distance. 

May 27, 1881, 8:20 rp. m.—102 West Four- 
teenth Street. Three-story brick basement, 
occupied by John Schaffer, lager beer saloon ; 
no damage. Sparks electric wires 
(Weston Electric Light Company’s) suppesed 
to have come in contact with some material 
not discovered at or near point where wires 
pass edge of tin roof. No evidence of fire 
found on insulation. Mr. Roberts, of 213 
Centre Street, the superintendent of com- 
pany, is at a loss to account for it. 

Oct, 24, 1881, 5:05 p. m.—842 to 846 Broad- 
Owned by Astor estate. Originated 
Building 


from 


way. 
on second floor on top of sign. 
occupied and known as ‘* Germania Theatre.” 
Damage trifling. Cause, defect in the wires 
of the Brush Electric Light Company. This 
wire was taken across the top of a sign cov- 
ered with tin, and fastened to it with iron 
staples. At one point the insulation was 
abraded and the wire wrapped with rags; the 
electricity escaped at this point, meeting the 
solder and tin, and setting fire to woodwork. 
Other parts of wire seemed in bad condition. 
Oct. 25, 1881, 3 p. m.—Three (3) of the box 
signal circuits, New York Fire Department, 
were rendered useless and inoperative, in con- 
sequence of the crossing of their wires with 
one of the Brush electric light wires at Broad- 
way and Pear! Street, the effect of which was 
the charging of Fire Departmeut wires with 
the pow:rful current from the dynamo ma- 
chines of the Brush Electric Light Company, 
burning out the relay magnets in Central 
Office, Fire Alarm Telegraph, destroying the 
magnets in three of the fire alarm boxes, and 
injury to several of the other boxes of greater 
or less extent. 

Oct. 18, 1882, 5:12 a. ma.—41—43 Centre 
Row (West Washington Market); damage, 


$10. United States Electric Light Company’s 
wires becoming disconnected ; sparks igniting 
woodwork. This seems to have been caused 
by the ignorance of a boy in using the elec- 
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Dec. 10, 1882, 6:25 a. M.—174 William 
Street. Originated in area; damage, $50 
Electric light wires (Edison Company) prob- 
ably defect in insulation. 

JUNE 10, 1883, 3:20 Pp. m.—121 Front Street; 
damage, $20. Defect in insulation electric 
light wires (Edison Electric Light Company). 
The wires were enclosed in an iron pipe. In 
fitting up the place, this pipe, extending 
from the areaway into the building, about 
six feet long was bent. This had fractured 
the insulation, and the current escaping from 
the wires burned a hole in the pipe and did 
some other damage. 

Sept. 10, 1883, 9 p. m.—Nos. 165 and 167 
Bowery (Miner’s Theatre); no damage. 
(United States Electric Light Company.) 
Electric light wires igniting wooden collar on 
footlight. 

Sept. 23, 1883, 1:20 a. m.—No 88 South 
Street; damage, $5. Edison’s electric light 
wires igniting rubbish under floor. Wires 
entered building, but not connected; had 
been there some time; supposed that insula- 
tion had become defective. 

Oct. 8, 1888, 9:50 P. M.—165 and 167 
Bowery (Miner’s Theatre); no damage. 
(United States Electric Light Company.) 
Electric light wires igniting wooden ring 
around burner. 

This statement, has been said, 
made by Fire Marshal Sheldon, aad is there- 
fore official. 

But it seems that, would we show up what 
would seem to be a conspiracy on the part 
of the Times and others to injure the busi- 
ness of the arc-light companies, it were neces- 
sary to get an official statement daily from 
the Fire Marshal. Only Ja-t week it was re- 
ported that an arc wire in Fulton Street had 
thrown out sparks a foot long, fused a heavy 
piece of wrought iron and set a building on 
fire. An official investigation, recently made 
by the United States Electric Lighting Com- 
pany, has revealed what we expected, viz. : 
that no sparks were thrown out, no iron 
fused, and absolutely no danger threatened 
nor damage sustained. 

Thus, it wiil be seen the terrible conflagra- 
tions on which the 7imes has dwelt so pa- 
thetically, have amounted in two years and 
seven months in the city of New York to 
just eighty-fire dollars damage. The sworn 
statement of Fire Marshal Sheldon shows 
that over ninety per cent. of all fires that 
have been caused by electric lighting wires 
in New York City since May, 1881, have been 
cau-ed by the wires of the Edison system. 

From this it would appear that the deter- 
mination of the Edison people to injure their 
rivals proved stronger than their judgment 
and good sense. In such haste were they to 
strike a blow, that they neglected to ascer- 
tain which system had really caused the 
most fires, and was, therefore, the most dan- 
gerous to property, before making their 
charges in court. 

This affidavit sustains the position that has 
been taken by Prof. Morton regarding the 
relative defects of arc and incandescence 
light wires. 

As a matter of fact, the wires of neither 
the one system nor the other are liable to 
cause fires when properly arranged; for 
surely a loss by fire of $85 in two years and 
seven months is not likely to deter any one 
from attaching electric wires to his building. 

We think the are light people should feel 
indebted to The Times and its abettors for 
making it feasible to prove in this public way 
the lack of danger which attends the estab- 
lishment and operation of the arc light system. 

The recent trial will, in our opinion, prove 
a blessing instead of a curse. The public, 
peculiarly interested in this case and watch- 
ing it closely, saw, before 1t was over, every 
charge made against the arc-light system dis- 
proved; every insinuation brought tothe light 
of day, and shown to be as false as were the 
protestations of innocence made by the insti- 
gators of the suits. 

An unscrupulous newspaper, with the 
single desire of calling attention to its own 
existence. reduced in its standard of decency 
as it had been in price, made charges against 


as was 


trial before Judge Ingraham that even a 
lawyer, paid to make a special plea for the 
plaintiff, was compelled to virtually acknow]l- 
edge untenable. 

And now, what does the Tim s do, that it 
, finds it has no case; that it has been inveigled 
by designing persons into an unjustified 
assault upon reputable business men? Does 
it make the amende honorabe and retract 
what it has said about the are system of 
electric lighting? No; it does neither the 
one nor the other. It simply gives up the 
fight, and looks about for other sensations. 

During the last five years nearly one hund- 
red and fifty persons have died from the 
|effects of inhaling illuminating gas in this 
jvicinity, and hundreds of thousands of 
dollars’ worth of property have been destroyed 
through its premature ignition. More than 
this, Prof. Petenkofer tells us that hundreds 
of people die yearly in the large cities from 
the effect of living in the neizhborhood of 
defective gas mains. 

But the Times is silent regarding illumi- 
nating gas; and we will say right here that, 
with all its professions of virtue, we don’t 
believe it has sufficient backbone to attack 
the gas interest in the same reckless way it 
attacked the voltaic light. 

With the spirit of the wolf who cast off 
his ally, the fox, as soon as, with his assist- 
ance, it had gained its ends, the Times last 
week published an article in the shape of an 
advertisement, in which the Edison Com- 
pany’s methods and the Edison system of 
lighting were held up to public ridicule. 

Mortified at its own defeat, the Times not 
only parts company with tho-e who assisted 
und encouraged its course, but absolutely 
flings reproaches and abuse at them. 

The arc-light companies have now virtu- 
ally established the fact that their system, 
when properly superintended, is dangerous 
neither to life nor property, and it will be a 
difficult task hereafter, with the precedent 
now established, to make the contrary ap- 
pear even to the eyes of an unthinking 
public. 


——_+eme —_—_ 
Underground Work, 


It will be remembered that in our issue of 
May 24th of the current year, there was 
published a list of the members of the 
**General Committee on Underground Com- 
munication,” and also of sub-committees of 
that body on ‘‘ Electrical and Mechanical 
Devices,” on Law and Franchise, and on 
‘* Business Organization.” 

Of the first of these sub-committees Mr. 
Wm. C. Berhens, secretary of the Gramme 
Committee, is secretary. Of the other two 
committees, Mr. Robert W. Blackwell, 
secretary and treasurer of the Gramme 
Association, and likewise treasurer of the 
General Committee, is secretary. When 
we add that Col. Rowland R. Hazard, 
the president of the Gramme Association, 1s 
chairman of the Sub-committee on Busi- 
ness Organization, it will be seen that there 
is a pretty strong Gramme flavor in the 
organization of the General Committee. 

Although we have sought information 
from several members of the various sub- 
committees, they are not informed that any- 
thing of any importance has resulted from 
the labors of the committee. Indeed, the 
majority of those with whom we have con- 
versed are unaware that the committee has 
performed any labor whatever. 

Circular letters were issued, not only in 
English, but in several other languages, in- 
viting information concerning underground 
| Systems, and replies have come pouring in. 
|These have been examined with great care 
| by the secretary, Mr. Berhens, and he has 
tabulated and arranged them, and drawn up 
a report for the information and adoption of 
the Committee on Electrical Devices. This is 
|as it should be, although one may reasonably 
|ask whether it would not have been better to 
|submit the original material to an expert of 
|more electrical learning than Mr. Berhens. 
| pretends to possess. We have not been per- 
mitted to see this report. But it is an open 
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school-boy could see were groundless, and 


\large cities of companies which shall con- 


took a stand regarding the case that was at'struct underground conduits of moderate 
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size, of capacity, varying with the locality, | 
of from 30) to 5,000 wires, which shall be 
constructed all over the city, the wires to be 
rented or sold to such companies as have 
occasion to use them. Connections are to be 
made with every house, so that, whether the 
electric light, burglar alarm, telephone, dis- 
trict telegraph or any other current be 
wanted, the only thing necessary will be to 
unscrew a plate and ‘‘hitch on.” 

While Mr. Berbens has been elaborating 
this comprehensive plan, Col. Hazard has 
not been idle Patents have been examined 
into, the matter of the necessary legislation 
has been carefully worked out, and a number 
of capitali-ts, friends of the Colonel, have 
become ‘‘interested.” Why Col. Hazard 
should permit the organization of a syndi- 
cate of his friends to control this ‘‘ system” 
before it has been enquired into or 
reported upon by the sub-committee on 
Electrical and Mechanical Devices, does not 
appear. Why he should make use of his 
official position to aid in working up a finan- 
cial scheme has not been explained. Why 
the office of the Gramme Association should 
be turned into an agency for the purchase of 
patents and the drawing up and the negocia- 
tion of contracts with inventors and others 
in the interest of a syndicate, of which 
neitber the constituent companies of the 
Gramme Association nor the members of the 
General Committee have any knowledge, 
will no doubt be made clear in due time. 

So far as the electrical success of the 
scheme is concerned, Col. Hazard is quite 
positive. He admits that it has never been 
tested practically, but claims that its success 
has been *‘demonstrated mathematically,’ 
and so confident is he of this that he looks 
to the immediate organization of a ‘* Con- 
duit Company,” which shall equip New 
York with conduits at an expense of not 
over one million dollars per square mile, say 
twenty millions for the city. The syndicate 
is not to build any conduits. Not they. 
They are to purchase and hold the patents, 
and are to license companies for New York 
and other cities. It is the licensees that are 
to put out the money, not the syndicate. 

As to the succsss of the scheme as a 
«stock deal” Col. Hazard is enthusiastic. 

It is probably of little importance what 
others think of the electrical possibilities in 
the case, now that Col. Hazard has expressed 
his opinion; but we are bound tv record the 
fact that several electricians of note have pro- 
nounced the ‘‘ system” absurd upon its face, 
because of the electrical difficulties involved, 
and that, although we have made diligent in- 
quiries, we have yet to find one man outside 
the Gramme office whose opinion is of any 
value who considers it electrically or com- 
mercially possible. The packing of a large 
number of wires carrying all varieties of 
currents into a small space, no matter how 
perfect the insulation, has never yet been 
done with electrical or commercial success, 
and this formation of a syndicate to own 
this ‘‘system” and all the patents involved 
might, with much better taste, be deferred 
until at least a reasonable test of its ef- 
ficiency had been made. When the Sub- 
Committee on Electrical and Mechanical De- 
vices reports in its favor, even by a bare ma- 
jority of the expert members, it will, like the 
‘¢affidavit of a thunderstorm” in Iolanthe, 
‘receive all the consideration it deserves;” 
but, in the meantime; we feel in duty bound 
te sound this note of warning concerning this 
new addition to the long list of underground 
‘« systems” which it has been our unpleasant 
duty to expose. 

One word more. We supposed, in our 
innocence, that Col. Hazard would be inter- 
ested, on behalf of the companies constitut- 
ng the Gramme Association, to assist in put- 
ting a stop, if possible, to the avalanche of 
exaggerated statements and falsehoods with 
which the columns of the daily press teem 
just now, concerning life and property 
from overhead wires. We were in error. 
He does not consider these false statements, 
which, unrefuted, are doing incalculable in- 





jury to the companies which be represents, 
worthy of “serious attention.” He cannot 
see that any good can come from discourag- 


ing them. 


Does he see that he can help this conduit , 
; Scheme, financially, by giving these false- 


hoods the encouragement of silence? 
ame 
Two Ambitious Landsmen. 





The applications of electricity are likely to 
be even more numerous in the future than in 
the past, and doubtless in the years to come 
the ratio of failures to successes in the per- 
fection of electrical contrivances, will be even 
larger than it is now. Every day almost we 
hear of those who, forsaking fields with 
which they are familiar, boldly enter into en- 
terprises in departments with which they are 
little versed, and look for success where 
others better informed know,that nothing is 
to be expected. 

There are those who are now engaged in 
making experimcnts in electrically steering 
or guiding steamets upon the open sea, and 
in controlling a light in a way which, to their 
minds, will indicate a steamer’s course, and 
thus enable her to avoid collision. 

Before criticising the objects sought by 
these ambitious landsmen, for such it is safe 
to characterize them, let us look at their 
plans. 

After the ship’s course has been set, the 
helmsman’s duty is simply to watch the com- 
pass and to move the wheel whenever the 
ship in her progress turns to the right or the 
left of the course laid down. In this system, 
to enable the compass to ster the ship auto- 
matically. an index or pointer is fixed to the 
card of the compass in such a way that it 
may be fastened in any position on the card 
that may be ¢esired—south, southeast, south- 
west, &c. When the course has been de- 
cided upon and the index placed in the right 
position, the end of the index rests between 
two metal pins, each of which is part of an 
electrical circuit. When the movement of a 
ship out of her course, to the right or left, 
affects the cumpass, the card brings the 
pointer in connection with one of the pins. 
This closes one circuit, and the current, by 
the aid of suitable mechanism, controls one 
cylinder of the steam-steering engine, and 
this in turn controls the rudder. The ship 
obeying the rudder changes its course, and 
this in turn affects the position of the com- 
pass-card, and the index is moved away from 
the pin and the circuit is closed and the en- 
gine stopped. 

Commenting upon this absurdity, a writer 
in one of our popular magazines seeks to 
give its inventor a few valuable points, gra- 
tuitously. He suggests that in place of em- 
ploying the electric current to move the 
steam-steering apparatus, it should be used 
to strike a gong. The sound of the bell 
would be a signal that the ship had left her 
course and required attention. By making 
the closing of the right-hand circuit, or left- 
hand circuit, cause a bell of a different tone 
to ring, the deviation of the ship to the right 
or left could be indicated. The circuits could 
also be extended to the captain’s room, so 
that the ringing of the bells would inform 
him of the change in the ship’s course. 

“Tf,” says he, ‘‘the steering is made en- 
tirely automatic, there is danger that too 
much reliance might be placed on it by the 
pilot, and he might become careless or negli- 
gent at a critical moment and place the ship in 
peril. By making the apparatus merely ring a 
bell, instead of controlling the steering engine, 
a watch could be set on the pilot at all times, 
the ringing of a bell should be the limit of 
this application of electricity to the com- 
pass.” 

And now listen to this. Having offered 
these chunks of technical advice, the maga- 
zine critic, under the impression that invent- 
ors will fly to the Patent Ofiice and register 
his idea in their own names, is determined to 
thwart their wicked designs. Therefore he 
delivers himself of this modest declaration— 
in reference to his suggestion that the elec- 
trical apparatus be made to ring a bell in- 
stead of automatically operating the rudder— 

‘If not already patented, this suggestion 
will be free, and by its announcement here 
all persons are debarred from taking an 
' American patent on this spplication of elec- 
tricity to a ship’s compass.” 

Here's richness and generosity combined! 





If science had more votaries of like unselfish- 
ness, we could no longer be accused of being 


|a sordid world. 


We have presented to us the picture of two 
land-lubbers, each striving to outstrip each 
other in new and improved methods of navi- 
gation. 

Next we shall have them pointing out a 
new way of cock-billing the yards, sending 
down the to’-gallan’ masts, getting a pull on 
the lee-crotchet-braces, and splicing tke 
main brace without the aid of sugar and hot 
water. 

Before going on to discuss electricity and 
the compass card, we would like to ask the 
magazine critic if the bowsprit of a ship may 
correctly be described as a prolongation of 
the keelson, and if the smell of grog on the 
quarter-deck is a sure indication that the 
captain has gone below to freshen the nip? 

o begin with, the card compass is no 
longer used on steam:rs, which are now 
built of iron. In its stead is used a liquid 
compass, a popular type being that made by 
Ritchie, of Boston. In this compass the 
thirty-two points are marked on a disc, 
which revolves in spirits of wine or alcohol. 

Since the advent of steam-steering gear for 
large vessels, which relieves the wheel from 
the strain of the rudder, there has been no 
trouble about handling the rudder of the 
heaviest ship. As one watch is always on 
deck, night and day, there is no dearth of 
men to man the wheel in the pilot-house, and 
not even the skipper of the economical 
‘*lime-juicer,” who feeds his men on vege- 
tables to save beef, and lime juice to pre- 
vent scurvy following such a diet, would 
take the risk of having his vessel steered 
automatically. 

Again, an automatic steering apparatus 
would not keep a ship out of the way of ap- 
proaching vessels; and, should men be kept 
in the pilot-house to look out for such emer- 
gencies. they might as well take the wheel 
themselves and be prevented from going to 
sleep. 

The alleged improvement in this apparatus 

made by the writer in the magazine only 
serves to make the original invention the 
more ridiculous. He evidently labors under 
the impression that the master of a steamer— 
captain, he calls him—unlike other human 
beings, doesn’t need any sleep; that it is part 
of his duty, even when his watch is ended, to 
lay awake ‘and listen to automatic bells from 
the pilot-house. 

Again, there is no pilot aboard a steamer 
on the high seas, as the would-be inventor 
seems to imagine. 

In his stead, expert helmsmen are at the 
wheel night and day, and the *‘te!l-tale” 
compasses, which swing on their gimbals 
from the ceilings of all the officers’ state- 
rooms, are sure to announce the fact that the 
ship is off her course. 

Thus, as may be imagined, the original in- 
vention and the alleged improvement are of 
no earthly use at sea; and the only use that 
could be made of them on land, so far as we 
can see, would be to so connect the butler of 
a fine mansion with the wine cellar that the 
master of the house could be informed at 
any moment, by the ringing of a bell, when- 
ever his man was helping himself to his fine 
whiskey or gin, and register the amount of 
water he afterwards poured back into the 
bottle to make up for that which had been 
extrac 

And now we have another invention of a 


somewhat similar character, as the ship 
steerer. By this it is sought to so indicate a 


ship’s course at night, that an approaching 
vessel may be warned, and, keeping off, 
avoid a collision. 

An electric light is arranged near the bows 
in such a manner as to throw a beam of 
light directly ahead. Upon the ship’s wheel 
are placed two electrical contacts, in such a 
postion that, while the ship is steered di- 
rectly ahead, no connection is made with 
either contact precisely as the index on the 
compass-card is used in the first invention 
described. 

When the wheel is moved and the course 
changed, connection is made by the wheel 
with one of these points and the current 
causes a reflector behind the lamp to move 
= deflect the beam of light to the right or 
left. 

This movement of the beam of light, seen 
by approaching vessels, is meant to indicate 
the change in the ship’s course and the di- 
rection of the change. 

After the course has been changed and the 
vessel fairly started in the new direction, the 
movement of the wheel opens the circuit 
and the reflector automatically returns to its 
first position of straight ahead. 

Approaching vessels will, in the estima- 
tion of the inventor, see both the intended or 
changing course of the approaching ship by 
the movement of the beam of light, and 
will, he thinks, be at the same time informed 
if the new course is maintained 

A device, resembling the one already sug- 
gested, also rings a bell in the captain’s room 
each time the reflector of the lamp is turned. 





A shutter or shade is also provided for pre- 
venting dec.ptive reflections in the water 
whenever an electric light is used with this 
apparatus. 

he movement of the reflector in the lamp, 
as first designed by the inventor, was per- 
formed by hand independently of the wheel. 
but the electrical arrangement is evidently 
better. 

This last improvement, like the bell ar- 
rangement above, was made by the writer in 
the magazine. He is willing, he says, to 
freely give it to the public. 

It is well that he gives it to the public in- 
stead of to the sailor, for the public may find 
some use for it, while it is certain the sailor 
never could. 

Every sailor knows that when one ship 
has approached so near to another in the 
dark, that her lights can be seen, there is 
usually no time to guess at what her course 
is, and certain rules have been laid down for 
instant action, such for instance as: 


**When ahead a red light you see, 
Port your helm and go a-lee.” 

No fault has ever been found with the three 
lights that every steamer is obliged to carry 
when under way, except that they are nol 
strong enough, and electric ity will no doubt 
sometime be used for these in place of oil as 
at present. 

The use of a light, as suggested by this in- 
ventor, and him who w ould assist him, 
would prove an intolerable nuisance, anu 
only serve to puzzle and perplex the mari- 
ners who should be so unfortunate as to b- 
running towards it. 

A system for the distant signaling of 
courses is badly needed at sea in thick and 
foggy weather, but that which is likely to be 
successful will surely not be one founded! 
upon what can be seen, but upon what can 
be heard 

Thus, Captain Barker's system, which has 
up to the present found more favor with 
mariners than any other, consists ina pow- 
erful compressed air or steam trumpet which 
shrieks out the course a ship is pursuing, or 

rather that point from which she may be ex- 

pected to appear, in short, sharp and distinct 
notes which, in a wholesale breeze of wind, 

should be heard aboard the ship which is 
to leeward fully a mile, thus enabling her to 
get out of the way. a 

It is to be regretted that ingenious men 
should insist upon taking up problems based 
upon conditions which they are not familiar 
with. If the baker should insist upon being 
a cobbler, and the cobbler insist upon beiny 
a baker, we should have neither good bread 
nor good shoes. 

In other words, the cobbler should stick to 
his last, and the landsman should confine 
himself to things which pertain to the land. 
—- 
Tried in the Fire and Not Found Wanting. 








It is recorded that an Eng'ishman, very 
justly proud of the mechanical skill exhibi- 
ted by his countrymen in the construction 
of safes, was expatiating thereon when 
was interrupted by a Yankee : 

* Say,”’ demanded the latter, 
most you claim for your safe: id 

‘** What’s the most I claim ?” returned the 
Englishman, ‘‘ Well, I'll tell you. I saw 
forty cords of wood piled under one of our 
safe, which had a live rooster in it. When 
the wood was burned away the safe was 
opened and the rooster came out crowing. 
Can you beat that with your 
safes ?” 

‘Well, I reckon I can,” said the 
“but if I’m wrong you can correct me; 
listen. I saw a live rooster put into one of 
our American safes, which was put on to a 
pile of forty cords of wood. The wood was 
fired, and when it was all burned up the 
safe was opened and there was the 


he 


‘what's the 


American 


Yankee, 


roo:ter 


Jrozen to death.” 


Seriously, of the safes made in 
America to-day are the very perfection of 
mechanical skill, and present a striking con- 
trast in efficiency with those formerly made, 
and which, except under the most favorable 
circumstances, were little protection. 

The old style safe gave an impression of 
great security against uhe assault of the 
burglar as well as from heat. In reality it 
was only a delusion, The metal of which 
it was made was easily drilled, and only 
short exposure to intense heat was sufficient 
to destroy what was combustible within it, 

The great fire in New York in 1835 greatly 
stimulated the manufacture of safes. The 
space between the outer and inner plates 
was, in some cases filled with a composition 
of plaster of Paris and Mica. Asbestos was 
also used with plaster of Paris The latter 
answers a very good purpose used, and other 
good incombustible non-conductors also em- 


some 
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ia ed for filling are clay, hydraulic cement 
and a mixture of alum, fire-clay and car- 
bonate of lime or chalk. This latter prepar- 
ation was employed in the safes of Messrs. 
Valentine & Butler of this city, and proved | 
so effective that these safes attained a wide 
celebrity. From the most terrific conflagra- 
tions they were taken without exhibiting 
any appreciable harm, and with contents 
intact. 

Mr. W. H. Butler, their patentee, has 
made many improvements in these safes 
since, which renders them almost impervious 
to heat, at least for the period of time safes 
are likely to be subjected to it in build- 
ings. 

We had occasion recently to look in at 291 
Broadway where the Butler safes are exhibit- 
ed, and were struck with the excellence of 
their workmanship, a workmanshlp which 
denotes that the guess-work construction 
which obtains in many other types of safes 
now so loudly proclaimed, has no place here. 
It is founded upon a correct interpretation 
of natural laws, and its best recommenda- 
tion is the written testimony which Mr. 
Butler has received from those who have 
examined his safes after they have stood the 
test of intense heat, of powder and the cold- 
chisel. 

: <_< : 
The Western Union Report. 





The Western Union Telegraph Directors 
on the 13th inst. declared the usual quarterly 
dividend of 154”, payable January 5. The 
transfer books will be closed in New York 
and London on December 20 and reopened 
January 16. The statement submitted at the 
meeting is very favorable, showing a total 
surplus of $4,065,509 after paying the divi- 
dend declared to-day. 

The following statement will show the con- 
dition of the company at the close of the 
quarter ended September 30, 1883: 

Surplus, July 1, 
terly report. 


Net revenues, quarter ende ‘di Septe m- 
ber 30, 1883 


1883, as ~~ last ne 


$3,658,553 83 


669,356 52 





$5,327,920 35 

From which deducting appropriations 

for 
Dividend of 1384 

pr cent., pay 

able Oct. 15. .$1,399,784 67 
Int. on bonded 

debt 
Sinking funds. 


106,420 90 
20,000 00 
——$1,526,205 57 
Less portion of the sinking 
fund for the bonds of 1900 
(which was set aside pre- 
viously), returned to the 
company by the Union 
Trust Company, trustees, 
because of the drawn 
_, bonds not having been 
presented forredemption. 


$40,000 00 


$1,486,205 57 





Leaves a surplus, October 1, 1883, of. ..$3,841,71 714 78 
The net revenues of the quarter ending 
December 31, instant, based upon 
nearly completed returns for October, 
partial returns for November, and 
estimating the business for Decem- 
cedelc du nedeamae mea’ $1,750,000 00 
3,841,714 78 


5,501,714 78 





From which appropriating for— 
Interest on bonded debt $106,420 90 
Sinking TANGS...:..62..c0c0008 20,000 00 





126,420 90 





Po LL in ee $5,465, 28 03 88 
It requires for a dividend of 14 ate 

cent. on the capital stock.... «ee. 1,299,784 67 
a surplus, 


Deducting which, leaves 
after paying dividend, of 


ee 
Telephone Stock Quotations. 


$4,065,509 21 


American Bell Telephone Company 
Central New York Telephone and Tele- 

graph Company 1 
Empire State Telephone and Telegraph 


Company ....---sccecrseccscccccsees 5) 
Hudson River Telephone and Telegraph 

COMIIOUG oi:6c sins 5 cose wnserereencsasa 15) 
New York and New Jersey Telephone 

COMPANY. .- essere eeeeeeeeeeees eee » 85 
Mexican Telephone Company........... 33 


New York and Pennsylvania Telephone 
Company. 8( 
Southern Bell. Telephone and Telegraph 


COMPADY..--.e0 + veers sees sere ees 3 
Tropical Telephone Company.........-. 24 
Central Union Telephone C ompany...... 100 
Iowa Union “oe Oe 
Missouri and Kansas Telephone C Becca: 92 
United Telephone Company (Kansas and 

SEMIMNIRE) . ni.s icascenceney vicenind ves. vos 89 
Bell Telephone Company, of Missouri. . .165 
Wiscunsin Telephone Company......... 125 
Cumberland Telephone Company........ 100 
Great Southern Telephone Company... .100 
Michigan Telephone Company..........105 
Chicago Telephone Company........... 286 





Erie Telephone Company 
Union Telephone Company 
ae New England 1 ee cel 











INDEX OF INVENTIONS FOR WHICH LETTERS 


PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING DECEM- 
BER 11, 1883. 





Recorder and register for electric light- 
Robert J. Sheehy, New York, N. Y- 
Henry Dods anf 


289,862 
ing systems ; 

290,008 Cable grips apparatus: 
Frank Hindes, Virginia City, Nev. 

290,098 Dynamo-electrical machine ; Olm- 
sted, New York, assignor to the Olmsted Electric 
Light and Power Company, New York. 

200,025 Governor for dynamo-electric machines ; 
Warren P. Freeman, Brooklyn, New York, assignor 
to Wm. F. Jobbins, Brooklyn, N. Y 

289,918 Electric motor; Franz Kuhmaier, Press- 


Jos. 


burg, Hungary, assignor of one-half to Alfred 
Skene, Kenna, Austria. 
200,121 Electrical conductor; Wm. Anthony 


Shaw, Pittsburgh, Pa., assignor of one-half to Leb- 
bens H. Rogers, New York, N. Y. 

200,122 Electrical conductor, or cable for light- 
ing, and other systems; William Anthony Shaw, 


Brooklyn, assignor of one-half to Lebbens H. 
Rogers, New York, N. Y. 
289,896 Electric magnetic brake; Leo Daft, 


Greenville, New Jersey. 


289,795 Galvanic battery; Robert C. Anderson, 
London, Eng. 
200,149 Galvanic Battery; Julius Unger Cann- 


stadt and Samuel Otto Heuchlingen. Germany, said 
Eisler assignor to said Unger.. 

290,150 Electric lamp; Julius Unger Cannstadt 
and Samuel Otto Eisele, Heuchlingen, Germany. 
Said Eissle assignor to said Unger. 

290,152 Combined gas and electric 
Samuel B. H. Vance and Charles 
York. 

200,157 Insulating compound for electric conduc- 
tors ; J. Burrows Hyde, New York, N: Y. 

290,158 Insulating compound for electric conduc- 
tors, and the process of compounding the same ; 
J. Burrows Hyde, New York, N. Y. 

289,823 Electric-arc lamp; Warren P. 


light fixture ; 
Hindes, New 


Freeman 


Brooklyn, N. Y., assignor to William Jobbins’ 
Brooklyn. 

289,805 Electric locomotive engine; Leo Daft, 
Greenville, N. J. 

289,896 Electric magnetic brake, Leo Daft 
Greenville, N. J. 

289,897 Conductor for electric railways; Leo 
Daft, Greenville, N. J. 

289,966 Mechanism for firing ordnance by elec. 
tricity ; Amedee Bouilly, Saumur, France. 

289,981 Telegraph and telephone cable; Jos. C 


Chambers, Cincinnati, Ohio, assignor of part to Jas., 
S. Vine, Cincinnati, Ohio, Wm. A. Jackson, Detroit, 
Mich., and Nelson C. Gridley, Chicago, Ill. 
289,890 Telegraph and telephone conductor ; 
sephus C. Chambers, Cincinnati, 
part to James S. Vine, Cincinnati, Ohio, William A. 
Jackson, Detroit, Michigan, and Nelson C. 
Chicago, Dlinois. 
289,834 Telephone - ed apparatus ; 
dict Herzog, New York, N. Y. 
=? 


BUSINESS NOTICES. 


Jo- 


F. Bene- 





The Tahanto Manufacturing Company, 
42 Batterymarch Street, 


MANUFACTURERS OF ART METAL Work. 





Boston, December 8th, 1883. 
A. F. Upton, Treasurer Jarvis Engineer- 
ing Co., Boston. . 

DEAR Str,—It gives me much pleasure to 
testify to the excellent work that the Arm- 
ington & Sims Co. engine is doing for us as 
a motor for the general mac hinery of our 
factory. We require it to furnish power for 
grinding and polishing wheels, saws, lathes, 
etc., and a number of dynamo-electric ma- 
chines, for which the speed must be perfectly 
steady. 

We started the engine on the 28th of 
August last, since which time it has been 
constantly at work, night and day, from 
Monday morning until Saturday night of 
each week, or, in 1 other words, one hundred 
and thirty hours a week for fourteen weeks. 
During this time it has not once been neces- 
sary to stop it for repairs of any kind, and 
not a dollar has been spent for that purpose. 
From this time forward we intend to run 
without stopping even for Sunday, and we 
feel confident, from the work it has already 
done, that it is fully equal to this unusual 
service. 

Very truly yours, 
SrpneEy L. Ho_preGe, 
Treasurer and Manager. 


Mr. 








Ohio, assignor of | 


Gridley, | 





| 
| 








American & Foreign Scientific Books on Electricity 


AND ITS APPLICATIONS. 
FIFTEEN PER CENT. DISCOUNT to the Subscribers and Readers of the Review. 
AN EXCELLENT OPPORTUNITY T0 BUY ELECTRICAL, SCIENTIFIC & OTHER TEXT BOOKS. 


Style of Price, post- 


Binding. age prepaid. 
Anderson’s Lightning Conductors.................. ...+---Cloth....$6.50 
Ayrton’s Improvements Science can Effect ................. Paper. . -20 
Baile’s Wonders of Electricity....... Sctetelik bie atstote eS eee 
Beechey’s Electro Telegraphy.................. ere: ae | 
Bell’s Lectures on the Telephone................... Se 
Bond’s Handbook of the Telegraph ................... ....Boards... 1.20 
Cavendish’s Electrical Researches................. er ee 
Clark and Sabine’s Electrical Tables and Formule ......... -Cloth.... 5.00 
Cobbett and his Grammar ............... ola oie teretands efavtiodoa Cloth.... 1.75 
Cobbett’s Grammar and Notes ..................00e000. .Cloth.... 1.00 
Culley’s Handbook of Practical Telegraphy .. eatneee ...Oloth....... 6.00 
Cumming’s Theory of Electricity ............. cg aise ata ele Cloth.... 3.00 
Davis and Rae’s Electrical Diagrams and Connections .......Cloth ~< oe 
Day’s Exercises in Electrical and Magnetic Measurement ....Cloth ... 1.00 
Dolbear’s Telephone .............00seececeeeces Pie eihiepis Cloth.... .50 
Douglas’ Telegraph Construction ...............cccee cee .-Cloth.... 6.00 
Dredge’s Electric Tilumination.............eesccc00 sevsces oth ... 7.50 
DuMoncel’s Telephone, Microphone and Phonograph ....... Cloth.... 1.25 
" Electric Lighting ..... Weiionee agit eee eee 
" Electro Magnets. American edition .......... -Boards... .50 
“2 re - English edition.............Cloth -75 
# Electricity as a Motive Power ................. Cloth.... 3.00 
NE a ick ineede ant eeeeeanen nosis s  AIORRGS... 00 
5:0 aah SC kinaicae +a wees mbdaene cna sua Cloth 7.50 
mlecsrie Eaphting Act, ISKD...ncccs5 <0 viccesiee seeweneecs Cloth 2.00 
Faraday’s Researches in Electricity, 3 vols................ Cloth. . . . 20.00 
Ferguson’s Electricity. New edition ...................6.- Cloth.... 1.50 
Gordon’s Lectures on Induction... ...........ccccccccceces Cloth .80 
= Electricity and Magnetism. 2 vols............... Cloth 7.00 
Crowe's BGOCO-MOONPT. oo cents ccencccceve sos cccece Cloth.... 2.50 
Grierson’s Electric Lighting by Water Power .............. Paper.... .40 
Harris’ Rudimentary Electricity ............ccccccccccrees Boards... .60 
" Rudimentary Galvanism ...........0.0sscecececs Boards... .60 
ag Rudimentary DE dis osc ctentinpneameee Boards... 1.80 
EN ess ce cniick ad Seeks ew Sdw deere dk bcaweN Morocco.. 1.50 
Hedges’ Useful Information on Electric Lighting........... Cloth.... 1.75 
Higg’s Candle Power of the Electric Light................. Paper.... .25 
es Electric Transmission of Power.................... Cloth.... 1.20 
Holmes’ Electric Light Popularly Explained ............... Paper.... .40 
ss Metrical Electric Lighting ................00.00.- Cloth.... 1.50 
Hoskier’s Laying and Repairing (STE tare Cloth.... 1.50 
“ Guide for Testing Telegraph Cables .......... .-Cloth.... 1.50 
Hospitalier’s Modern Applications of Electricity. 2 vols.....Cloth.... 8.00 
Incandescent Electric Lights................cc00 cc ccccees Boards... .50 
Jenkins’ Electricity and Magnetism.....................6. Cloth.... 1.50 
Jenkins’ Electrical Standard .............0.0:secccccccces Cloth.... 3.75 
Kempe’s Electrical Testing ................ccecceccceeees Cloth. ... 5.00 
Langdon’s Application of Electricity to Railway Working....Cloth.... 1.50 
Lardner’s Natural Philosophy, Electricity, Magnetism, and 
MORES ees Sister wysic wie ciple ea nian Fee oe RE aes Cloth.... 2.00 
Larrabee’s Cipher, Letter and Telegraph Se eS Flexible . 1.00 
Levander’s Solution of Questions in Magnetism & Electricity. .Cloth. . 1.00 
Lockwood’s Practical Information for Telephonists piemiaiars Gta Cloth.... 1.00 
Loring’s Handbook of the Telegraph. Morocco, $1 ; Cloth, .75; Boards... .60 
Maxwell’s Electricity and Magnetism. 2vols.............. Cloth.... 8.00 
" Elementary Treatise on Electricity............... Cloth.... 2.00 
McGregor’s Questions on Magnetism and Electricity ....... Boards .. .50 
Napier’s Manual of Electro- Metallurgy sisiadlens We roan tiaisg dialysis Cloth.... 3.00 
Niaudet's Mlectric Batteries... ... 0 scoserccccecscccccecees Cloth.... 2.50 
Noad’s Students’ Text-Book of Electricity ................. Cloth 4.00 
Parnell 6 AGWON Of EAGIING 6 o.i6640)s0.6-009:00 1 s200se canes Cloth.... 3.00 
Pope’s Modern Practice of the Electric Telegraph .......... Cloth.... 2.00 
Preece & Sivewright’s Telegraphy .. ................c000. Cloth.... 1.50 
Prescott’s Electricity and the Electric Telegraph ........... Cloth.... 5.00 
* Telephone, Electric Light and otherrecent Inventions, Cloth... .. 4.00 
Reports of Committee on Electrical Standards.......:...... Cloth.... 3.75 
Sabine’s History and Progress of the Electric Telegraph ....Cloth.... 1.25 
Sawyer’s Electric Lighting by Incandescence............... Cloth.... 2.50 
CHWONCIER BD POSURE. “2D VOB ..n 6.5 noiescic cas viseg beck ewe vce Cloth.... 8.00 
Shoolbred’s Electric Lighting ....... Matera wiaien) vaa\ede esa sia eee Cloth.... 2.00 
PERTGIY SBT OL POIOGIRING 6.0.6. 5:0:3 59-0 'e viarnisiene.ays.wiewate.s Sn Paper.... .30 
Swinburne’s Practical Electrical Units Popularly Explained..Cloth.... .60 
Spang’s Lightning Bee Re 599564105 0-4:04)8 yal ele Sogo atone -Cloth.... 1.50 
Sprague’s Electric IE rss cites adie a os bs ats srerave ‘ -Paper.... .40 
Thomson’s Elementary Electricity and Magnetism .......... Cloth. 1.25 
ss Reis Inventor of the Telephone......... Segeeieeters Cloth.... 3.00 
Tyndall’s Lessons in Electricity ................... ons sie ere Me 1.00 
“« Light and Electricity ..... be S0ssnerenesewiee cocsGss.s LB 
Urquhart’s Electro-Plating................... Staal oue aden Cloth.... 2.00 
as EE Pee EE Ee OPT ee rer. a .--Cloth ... 2.00 
es Electric oo Sigoolr oem came wee Dre aeons Cloth.... 3.00 
S PN iin. Si vbindecdesssesins adneste Cloth.... 3.00 
GB hoe er NO sels Swe oes madiine sane beens Cloth.... 1.00 
Woodbury’s Protection ‘and Construction of Mill Floors... .. Cloth.... 2.50 
Wild’s Tables of Relative Weights of Copper Conductors ....Cloth.... .10 





We will forward copies of any of the above books or any other Scientific Text Books, to 
our READERS and SUBSCRIBERS at a reduction of FIFTEEN PER CENT. from the above 
List Prices, Postage prepaid, to any address in the United States. 

Remit Postal Note or Order, Draft, Registered Letter, or Express to order of 


DELANO & COMPANY, Publishers, 
P, 0. Box 3329. 


23 PARK ROW, NEW YORK. 
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THE ELECTRIC 


Gas Lighting Company, 


OF BOSTON, MASS. 
Owns the Pitt, TIRRELL, SANDFORD, CurT- 
LER, Norton, PAckARD. WARREN, AND 
OTHEK VALUABLE PATENTS, which cover 
broadly the popular AUTOMATIC AND PEND- 
ANT System of lighting gas by electricity, 
now extensively used in private dwellings, 
public buildings, banks, stores, offices, fire 
department houses and manufacturing estab- 
lishments, in the leading cities of the country, 
it being the only practical working system 
ever devised for the purpose. 

This Company is now prepared to furnish 
to licensed agents a full line of its improved 
and perfected 


ELECTRIC GAS LIGHTING APPARATUS, 


at reasonable and uniform prices. Its burn- 
ers are made in a thorough and workmanlike 
manner, by electrical machinists of extensive 
experience in this line of work, and are war- 
ranted as first-class standard goods, 

As there are infringers making and selling 
imperfect and unsatisfactory apparatus, the 
public is hereby informed, that it is not safe 
to purchase ELECTRIC GAS BURNERS of others 
than the LICENSED AGENTS of this Company. 
All applications for Licenses, Descriptive 
Circulars, Price Lists, etc., should be ad- 
dressed to 


The Electric Gas Lighting Company, 
No. 45 Milk Street, 
Boston, Mass. 


LOUIS W. BURNHAM, 


President and Business Manager. 





NOW READY. 





Electrical Measurement, 








The Galvanometer and 
lts Uses. 











BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clear 
type, and fully Illustrated with diagrams ot 
connections, engravings of apparatus, 
ete. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 








Every Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter 
estin Electrical Matters of any kind, 
should read 


7. D. LOCKWOOD’S 
"Fleotrical Measurement = Galranometer, 


It is the only book which EXPLAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


2 
a 


dt 


Ss 
CJ 


with all diagrams of connections required in using them, _ 


and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica} 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, and 
especially without “ doing” sums in algebra. 





PUBLISHED BY 


J. K. BUNNELL & CO. 


112 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE SENT. 


SMITHS 
MANUAL 
TELEGRAPHY 


SEVENTEENTH EDITION. 


New and Revised. Just Issued by 


L.G. TILLOTSON & CO. 


PUBLISHERS AND SOLE PROPRIETORS. 





Copy sent to any address, postpaid, on re- 
ceipt of 30 cents, or fifteen 2 cent 
postage stamps. 

Besides full instructions in the Art of Tele- 
graphy, this Book Contains One Hundred and 
Seventy-five Pages of all of the latest and best 
Zelegraph and Electrical Instruments, Bat- 
teries and Supplies in Use. 


Five Pages of Registers. 
Six Pages of Relays, twenty different 
styles. 
Four Pages of Sounders, twelve 
different styles. 
Six Pages of Keys, sixteen different 
, 2 
Eight Pages of Cut-outs, Switches, 
Lightning Arresters and 
Galvanometers. 

Four Pages of Learners’ Instruments, 
Binding - Posts and 
Connectors. 

Nineteen Pages of Electric Call Bells, 
Burglar Alarm and House and 

otel Annunciators, Ma- 
terial, Diagrams, and Descriptions. 
Eighteen ages of Batteries, Fifty 
Different Styles. 

Four Pages of Insulators, Nineteen 
Different Styles. 
Twenty-three Pages of Builders’ 
and Repairers’ Tools. 

Ten Pages of Insulated Wires and 
Cables, two hundred dif- 
ferent styles. 

Five Pages of Latest Books on Elec- 
trical Science. 

One Hundred and Fifty Different 
Books. 

Fourteen Pages of Office Supplies. 
Six Pages of Electro-Medical 
Apparatus. 

Four Pages Dynamo and Magneto 

lectric Machines. 

Six Pages of Experimental Apparatus 
Two Pages of Electrical Toys. 
Four Pages of Electric Gas Lighting 
a. 

Seven Pages Electro Plating Appa- 
ratus, for Gold, Silver and Nickel. 
Induction Coils, all sizes. 

Leyden Jars and Condensers. 
Geissler Vacuum Tubes. 
Geissler Tube Rotators. 
Electric Lamps. Galvanic Lamps. 
my Ned Sounders. 
Electric Blasting Apparatus. 
Office Clocks, eleven different styles. 
Telephone Bells. 
Telephone Batteries. 
Telephone Switches. 
Telephone Cords, 
And other Telephone Supplies. 
ffice and Main Line Staples. 
| Steel, Brass and Plated Message 
| Hooks. 
Carbon Plates and Electric Light 
| Carbons. Chemicals and Metals. 
| Battery Directions. 
Acid Pumps. Line Material. 
Velocipede Hand Cars. 
: Soldering Apparatus. 
All Sizes of Platinum Wire. 
‘Electro and Permanent Magnets. 
| Office Wire Cleats, all sizes. 
Rubber Window Tubes, all lengths. 
| Automatic Signal Boxes. 

Fire Alarm Boxes. Bell Strikers. 
All sizes of the Best Brands of Eng- 
lish and American Galvanized 
Iron and Steel Line Wire. 





L.G.TILLOTSON & CO. 
| The Oldest & Largest Railway & Telegraph Supply 

| Houre in America, 

| 


Manufacturers, Importers and Dealers in every Va- 
riety of Electric Apparatus, 5 & 7 Dey St., N.Y, 


has no equal. 


PEVEAR, President. 
COFFIN, Vice-President 


= 


A. 
A. 


H. A. PEVEAR, 
C. A, COFFIN, 


8. A. BARTON, Treas. aid Manager. 
J.J. SKINNER, Secretary 


DIRBSCTORS: 


B. F. SPINNEY 
J. N. SMITH, 


New Illustrated Pamphlet will be sént on application. 


THE THOMSON-HOUSTON ELECTRIC CO. 


2 FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYS8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


In all desirable qualities of ELectric Arc Licuts the THOMSON-HOUSTON SYSTEM 
The lights are superior in color and s‘eadiness, and the entire apparatus is more 
economical, efficient and safe, more easily managed, and less li ible to derangement than any other. 


Principal Office, 131 Devonshire St., Boston, Mass. 


E. THOMSON, Electrician. 
E. J. HOUSTON, Consult’g Electrician, 


S. A. BARTON 
EF. THOMSON 





H. McGoneear, 8S. D. Laker. 


McGONEGAL & LAKE, 
Electricians, 


‘ \ j 
py i 1 NAOTUNG 
Telegraph Engineers and Contractors, 

Organized, Construct and Equip District Tele- 
graph Companies, build Railroad or Private Tele- 
graph Lines. 

TEMPLE COURT, 5 BEEKMAN ST., 
Room 28, New York 

We are prepared to furnish—AT BOTTOM 
FIGURES—supplies to District Telegraph 
Companies. 

Competent men as Superintendents, Man- 
agers, Clerks and Linemen for District Tele- 
graph and Telephone Companies. All kinds 
of Wire, Cables, Registers—SINGLE AND 
DOUBLE PEN—Relays, Bells and Switches, 
Signal Boxes—FROM ONE TO ELEVEN 
CALLS—Messengers’ Uniforms, Caps, etc. 
Record of Call Books, Subscribers’ Ledgers, 
Messengers’ Tickets, Instrument Backboards, 
Cleats, ‘Insulators, Batteries and Telegraph 
Supplies generally. 

tuBBER Tare, superior to all others, for 
DISTRICT TELEGRAPH, TELEPHONE, BURGLAR 
ALARMS AND ELECTRIC LIGHT purposes, 

Execute commissions with cair and fidelity. 
Telegraph and Telephone stocks and terri- 
tory bought and sold. Correspondence so- 
licited. 

ELECTRIC LICHT AT BOTTOM FICURES. 


Two Telephone Companies earning large dividends 
and susceptible of further development, for sale. 





BINDERS 


——FOR THE—— 


GLEGTRICAL RAVIEW, 





We are now prepared to furnish for 
the convenience of subscribers to the 


—_REVIEw— 


Or for any other Electrical Journal published 

in this Country, 
one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in a moment, making in appearance a 
volume almost as durable as one spe- 
cially bound. The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


DELANO & COMPANY, 


»P. 0, BOX, 3329. 





23 Park Row, New York. | 


T7TV0sT PYFPUBLISEED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS: 


Inventor of the Telephone, 


A Biographical Sketch, with documentary testi- 
mony, translations of the original papers of the 
Inventor and contemporary publications. By 
SILVANUS P. THOMPSON. 

Catalogue of Electrical Books free on application. 


E. & F. N. SPON, 


35 MURRAY STREET, NEW YORK. 





MEMBERSHIPS. 


At a meeting of the Directors of the 


Electric, Manufacturing & Miscellaneous 
STOCK EXCHANCE, 


It was resolved to close the subscription books for 
the first limited allotment of seats at $250, on or be- 
fore Nov. 17th, prior to opening of the Exchange. 
Application blanks may be had of and subscrip- 
tions made through and payable to the order of 
The Third National Bank, No. 20 Nassau Street. 
The St. Nicholas Bank, of N, Y., No. 7 Wall St. 
The Chatham National Bank, No. 196 Broadway.or 
Messrs. Hagen & Billings, bankers, No. 1 Wall St. 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and information obtained of, the Secretary, 
Duncan Building, No. 11 Pine Street. 





. t = 
PAINE & LADD, 
HALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of patents, 
WASHINGTON, @:C. 





CHARLES E. FOSTER. 


Late Examiner in charge 
t RANK L. FREEMAN, i 


{ir Class Electricity 
Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 


COUNSELORS IN PATENT CAUSES, 


Mechanical and Electrical Experts 
WASHINGTON, D. C. 


Orrices: 931 F Street. 





JUST OUT. 
EXLEcTRIcITY 


In Theory and Practice, 
Or the Elements of Eletrieal Engineering 
Lieut. BRADLEY A. FISKE, U.S.N. 


PRICE $2.50. 


8vo, Cloth, 180 Illustrations, 
Copies sent pustpaid by mail, on receipt of price. 


D. VAN NOSTRAND, Publisher. 


23 Murray and 27 Warren S.reets, NEW YORK, 


Cc pl Rr 











Catal ‘ical Books will be sent to 
any address on application. 








LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Commission, 
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A. C. NORTHROP. VIADUCT MANUFACTURING COMPANY 


Waterbury, Conn. OF BALTIMORE orvryw. 





[ron and Bragg Wachine Cerewy| Works: Relay Station, B.& 0. R. R. Office: Chamber of Commerce, Room 29 and 31. 


ZING IN SHEETS AND PLATE FOR This Company, in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to which it has succeeded ; 
the latter firm having dissolved, and Mr. Augustus G. Davis, its senior member, having assumed its entire assets and liabilities. 
ELECTRIC AT PURPOSES Mr. Davis has transferred to this Company (of which he is President) all interests of whatever nature heretofore pertaining to Davis & Watts, and 
J will henceforth give his personal supervision to the manufacture of 


Paris for Telegraph and Telephone Instruments, ELECTRICAL GOODS OF EVERY DESCRIPTION. 


AANUFACTURED FROM Having increased facilities and ample capital, we will carry a large stock of 


Iron, Brass, Steel, or Zins. ‘TELEPHONE, TELECRAPH, ELECTRIC LICHT AND AMERICAN DISTRICT SUPPLIES 


of all kinds. Our Works are on the Patapsco River, at the Reiay Station,B. & O.R.R.,with an abundance of water-power. We carry continually a large 

Opportunity to Estimate on patented articles stock of CROSS-ARMS, PINS, BRACKETS, INSULATORS and WIRE (both Line, Office and Electric Light) and our prices will be found most reasonable. 
from Sheet Metal, Rod or Brass Castings, respect- We solicit a continuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we can, and 
fully solicited. will make it to their advantage. We have in preparation a new illustrated catalogue, which, when ready, we shall be pleased to furnish. 


| VIADUCT MANUFACTURING COMPANY. A. G. DAVIS, President. 
TO INVESTORS. 


STANDARD ELECTRICAL WORKS, 
vooaraercaemmes™: TELEGRAPH & TELEPHONE INSTRUMENTS 


MANUFACTURERS OF 
having demonstrated the economy and relia- 


bility of their light, are now prepared to push LARGE STOCK ON HAND OF 


its introduction with the utmost energy. For 


this purpose a limited amount of the stock is LINE WIRE all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 
offered for sale at $20 per share. For full &c., &C., OFFICE WIRE AND SUPPLIES, LECLANCHE 


particulars address, 


* AUSTIN GALLAGHER, AND OTHER BATTERIES. 


Drexet Bui_pina, 


con. Wottana Broutsts, x. GnBCIAL facilities for mannfactaring: PINS & BRACKETS, very low prices for car-load lots. 


* Refers to Proprietors of the ELEcTRICAL Review. 








} 








MANUFACTURING LICENSEES OF 
AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Catalogue and special prices. 


STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO, U.S, A. 


F MAAKOCTPVPOBAHHbIE KATAAOTM - 


<p’ (ECU E ed. 
IN FIRST CLASS STYLE AND WITHORe, 6 


OWMADDAUS "iy 
WOE ADVIS DOT 












fp EubcrRICLIGH 
TELEGRAPH SUPPLIES | 


H. M. RAYNOR, 
= a. 20 No. 25 Bond Street, 


New York. 


American Bell Telephone 60. 











te 








All Forms WALLACE ‘ 


FOR 


ALL-PURPOSES, |ft eetUg=s 














Patents of Alexander Graham Bell 


WM. H. FORBES, THEO. N. VAIL, WM. R. DRIVER, 
President. Gew'l Manager. Treasurer 
_GROUND ; LINE. This Company owns the Original Wholesale and Retail. 


for the Electric Speaking Telephone, 
and other patents, covering improve- 


IM eek ments upon the same, and controls, 
"Tx v 
Me except for certain limited territory, EW N Gl A N D U Hy H Oo 
‘a ee ; eon Be 








under an arrangement with the West- 
ern Union Telegraph Co., the Gold PROVIDENCE. RI 

and Stock Telegraph Co., the Ameri ‘i ib ees 
can Speaking Telephone Co., and the ! 
Harmonic Telegraph Co,, the Patents 
owned by those Companies, and is 
prepared to furnish telephones to thi 
citizens of the United States through 
its local Licensees, on the following 


” EXCHANGE 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 


MANUFACTURERS OF 


BRAIDING 
_ MACHINERY 


FOR COVERING 












Telegraph, Telephone and 
Electric Light Wire ; 


\ wate or Speaking Tube Lines, or con- ALSO 
\ nections on Exchanges, will pleas 
apply to the nearest Licensed Er- OGLE AND DOBLE WINDERS 
h change, when thetr case will be brought 
| to the attention of the proper local = 


Company. 

Any further information will be 
gladly furnished on application to the 
Company at its office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to prosecytion, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. 


Bravders of every deserpion, 
q For Silk, Worsted and Cotton Braid, 
=) FINE CASTINGS 


A SPECIALTY. 
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The Coe Brags Mis. 00. WATTS, CAMPBELL & C0, 


MANUFACTURERS OF 


BRASS, 
Copper «Crema ile, 


SHEETS, ROLLS, ‘PLATES, 4 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 


Nom cee FIREPROOF ELECTRIC LIGHT WIRE, 


CONN., U. S. A. 
From Pure Lake Superior Copper.—Conductivity Guaranteed. 


— 


‘a Ed RERS OF 


Improved a 


Cra Rut 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 Ht P. 


Preferred above all others by 
imi= the United States and Brush 
Electric Lighting Co.’s for regu- 
larity of speed and economy 











, Condensing, Non-Condensing or Compound 


sEIT D FOR CIRCULAR. 


Holmes, Booth and Haydens, 


MANUFACTURERS OF 








THE PAYNE 
igh and Double Valre —_ Engine, 


PATENT 


“K K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK; 
18 FEDERAL STREET, BOSTON 


AT WATERBURY. CONN. 





Will guarantee 20 per cent. better regulation with 
our single slide valve automaticengine than can be at- 
tained by any other engine in the market. For 
sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., 

Hill, Clark & Co., Boston, Mass. Write for Circ “ular 
No. 36. B.W. P ayne & Sons. , Box 1450,Corning,N.Y. 


LECLANCHE. j 


WORKS 





¥ || TOOL BURN RCo. 


= Dano [lect neflachines, | 


r+ te hbuir g, 








RALPH BAGALE., 
Secretary and Treasurer. 


GEORGE WESTINGHOUSE, Jr., 
President. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


-—TO— 


Dynamo Electric Machines 


H.H. WESTINGHOUS? | 
Superintendent. 










OF ANY MAKE 


For Electric Lighting, 


; ALSO se 
Inievendent, Engine 
For ae Si 


Min 
Ht 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, Ill. 


VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 


Send for + Iius strated 
© troular. 





or SS 
Prism Ba teary, C ‘omplete Size of Jar, 6x4} techen. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United States and 
1,000,000 in Europe. 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Seware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO, 


149 W. 18th &t., N. Y., or 
L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 
nerr claiming $i 


PENCERIAN NK 


xtra Black, Blue Black, and 
Piety? Ceiease tos Due 
Ivison, Blakeman, Taylor & Co., N. Y. 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., | 


No. 33 MAIDEN LANE, NEW YORK.| 
























ing, all "ot superior’ qua- 
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Electric Light Apparatus 


—AND— 


ELECTRICAL INSTROMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT, 


Have had five years’ experience building Electric 


Light Apparatus. Facilities for making complete 
apparatus for 50 Are Lights a day. Everything 
made on the INTERCHANCEABLE®S system. 
I'wenty years’ experience designing and building 
Special and Labor-Saving Machinery. Estimates 


given. Correspondence solicited. 


JAMES BRADY, 


(Suc’r To Brapy Mre. Co. 
257 and 259 WATER STREET, 
BROOKLYN, N. Y. 


MAGNET STEEL 


AND ALL KINDS OF 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, FE. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent. 


S. H. KOHN, 
Proprietor. 





ESTABLISHED 1864. 


WILLIAM A.HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 


With Harris’ Patented Improvements 
ALSO 


Light & Heavy Iron Castings, 
PROVIDENCE, R. I. 


Send tor copy ** Engineers’ and Steam 
Users’ Manual,” by John W, Hill, M.E 


Price, $1.25. 
CAS 


li 0 T T 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all Expense Ceases. 
~ Works without 





\ voiler, steam, coal, 
a - es or aitend: 
} ance. Successfully 
) adapted instead of 
steam power in all 
/ industries and of- 
fers special advan- 
tages for running 
= ee, Socata al machin- 

ry for Telegraph 

ana t Telephone s as wellas Lightine’? yurposes. 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 


N. E. cor. 33d & Walnut, Phila. 





| Branch Office: 214 Randolph Street, Chicago. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Augeenine 
Crucibles, Vessels, &c., Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Live7% ~~ New York. 
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ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—inp— 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 





A. L. BOGART, 
ELECTRICIAN, 
No, 22 UNION SQUARE, N. ¥., 4th Ave, Side, 


Patentee and Manufacturer of every variety of 


Electric Gas-Lighting 
APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
of Electric Laghting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, Lirrell Ring and Arm Burners, for 
ase with Machine Gas. Batteries, Primary Coils, Threo 
Styles of Automatic Cut-offs, and All Supplies Necessary 
in Fitting Up Buildi All Apparatus Patented 





Also, Burglar Alarms, Annunciators, Call Bells, & 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 





INSULATED AND BARE. 








ae Leesfther- Bronze. ae 


and Resist- 


Combines High Electrical ees - 
Tenacity. 


ance to Corrosion with Lightness anc 


Standard Sixes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


THE PHOSPHOR-BRONZE SMELTING C0, 


(Limited.) 
§12 Ach St,, Philadelphia, Pa. 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United Staves. 





Soial Teleghone and Telepraph Wire 


For Long and Short Distance Telephoning. 
Unlimited Distance for both Telephone 
and Telegraph Service. 
Underground, Aerial and Submarine, 


The agitation of each cogenste molecule compris- 
ing the central portion of the Spiral Wire is in a 
direct line witu the length of the wire, the elec- 
trical currencs having an unretarded straight 
circulation through the central core from end to 
end, prowected by four or more spirally arranged 
si rfa es on the exterior of said wire, which convey 
conti .wous spiral currents, constantly throwing 
iside the adjacent inductive currents of other par- 
alics wires, and also all atmospheric influences 
lik. ly to retard the reproduction of articulation; 
hence INSTANTANEOUS reproduction of ar- 
ticulation from end to end of the spirally grooved 
wire over unlimited distances. 

For telegraph use the Spiral Wire must be ac- 
knowledged as the only perfect conductor, 
breaking the circuit instantaneously and admitting 
of greatly increased rapidity of telegraphic com- 
munication. 

The Spiral! Wire is its own insulator. 
Its agitation is Instantaneous throughout. 
The longer the Spiral Wire the less is it affected by 
any outside inductive influences, and absolutely 
uninterrupted pathway is ensured throughout the 
core. 

The weight of unlimited distance Telephone and 
Telegraph Wire is but 110 Ibs. per mile. 

Orders will meet prompt attention. 

The patents for this electrical conductor werc- 
granted only after long, practical tests at Washing 
ington, and its superiority acknowledged by ihe 
best electrical authority, who had heretofore pro- 
nounced it a fallacy. 


American Spiral Telephone Wire Co., 
43 Milk Street, Boston. Mass.. U.S. 











PARTRICK & CARTER, 


‘Telephone, Telegraph 
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THE 


LAW BATTERY. peat NESSIGER. SIMPAIT, 


—) OF BOSTON. (— 


Office, Old State House, State Street, Boston, Mass. 


} J. M. PRENDERGAST, President, 
D. J. HERN, Gen. Manager, W.H. SMITH, Sup’t. 


' Principal 





DEPARTMENT 
Addressing and Distribution of Circulars. 


FOR THE 


Electrical Works 


ANUFACTURERS OF 


NOTICE TO ADVERTISERS AND OTHERS. 
We have in our employ experienced persons to 
address, fold and envelope advertising matter for 
| distribution by mail or by our messengers. 
We distribute Circulars, Handbills, Notices, etc., 
PROPERLY, and at less rate than can be done by 
| any other manner, considering the thoroughness of 
| our work. 
| SPECIAL arrangements made for any respectable 
kind of service; well drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
- | estimates for delivering circulars, etc., to any city 
or town in Massachusetts. 


OUR RATES FOR DELIVERY IN BOSTON ARE 
AS FOLLOWS: 

Handbills, delivered on the Street, $1.( 

” es n the Stores, 1.5 

| Unaddressed Circulars, (in envelopes) 3.50 

se “ ** 2,000 to 5,000, 

77 


Americal 
Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 








per 1000 
0 77 


oe 





PATENT ee COVERED WIRE, BURGLAR 





MENCASE D WIRE, ANTLANDUC TION AEM | Aaarcened Cireut $00 's 
INCASE 3, ANTI-INDUCTION AERIAL : : s ressed Circulars, ° ni ie “00 . 
AND UNDERGROUND CABLESETC., ETC. The BEST Open Circuit Battery in the - < gusenee” cae os 

s* 10,000 to 25,000, 1 ‘6 


“ 
“ 
“ 
oe 


OFFICE AND FACTORY; 
No. G7 STEWAxk't STREET, 
PROVIDENCE, R. I. 


EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician: 


World and the CHEAPEST. 


Combines all the advantages of the best of | 
the others, without any of their disadvantages. | 

Thousands sold monthly. Send for circu- 
lar. Manufactured and sold by the 


LAW TELEGRAPH (O., 


140 Fulton St., New York. 


| Pamphlets, (small),delivered on Street 4.50 
bd - in Houses 6.50 
on Street 6.00 
‘ in Houses 8.00 
oo for addressing, folding, and mailing, 
(including envelopes and postage) is $20.00 per 
thousand for ordinary circulars of not more than 
2ounces. Special rates on lots above 10,000, and 
on books and other heavy advertising matter. 


sg (large), nis 
7 “ 








Philadelphia, Pa., 


MANUFACTURERS OF 


Rhode Island Braiding Machine Co. 


89 ABORN ST., PROVIDENCE, R. I. 


ty 


And Electrical Instruments and Supplies. 





Among our SPECIALTIES are the CELEBRATED 


General Machinists. 


Our Specialty being in 
Braiding & Winding 


Machinery, 





Braiders and Winders for cov- 
ering all kinds of Telegraph, 
Telephone, and Electric Light 
Wire, and for making all sizes 
of Worsted, Silk, Cotton and 
Mohair Braid. 


Not the Cheapest, but GUARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 


The Fitch Chlorine Buttery, patented 
Sept 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, etc. 
Price, $1.50 per cell. Liberal discount to the trade. 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic pro- 
fession ; endorsed by hundreds of the most expert 
telegraphers in the country Price by mail, $300. 

The Original Giant Sou a $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


114 SOUTH 2d ST., PHILADELPHIA, PA. 





Packing Braiders, Coir Matting 
Braiders, Quillers, Hankers, 
Measuring Machines, 

&e., &e. 





Also a full stock of Spools, Bob- F 
bins, and Braiders’ Supplies. 








The Bergmann & Haid Battery. 


THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 


have now succeeded in supplying what 
BERGMANN & CO. 


has been till now the GREAT DESID 
ERATUM in Telephone and all open circuit work. 

THIS BATTERY not only the SIMPLEST, CLEANEST, 
ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
defects of the LeClanché and other forms hitherto employed. It is small, 
Hermetically sealed and guaranteed to form 
It will last more 





is most 


neat, compact and very portable. 
no gases. On this account it requires hardly any attention. 
than twice as long as any other. It is cheaper than any ther. 








Price, $1.20, Complete. 





Samples sent to Dealers and Telephone Exchanges on 
application. 


Send for Circular. Liberal Discounts to Dealers. 


Bergmann & Co., Electrical Works, 292 to 298 Ave. B, cor. 17th St., New York. 






INCHES. 


HEIGHT, 
4 INCHES. 


DIAMETER, 
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i The “Bishop Gutta- Percha| 
TRENTON IRON Wo, ™ wocue 


(SAMUEL BOARDMAN, Agent.) 
MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines, 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Ship. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE7. 





| Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 


50 Regular Sizes. One to Ten Conductors. 
| Subterranean Telegraph Cables, 


Hempen-Armored Covered. 
Aerial, Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
‘Telephone (Lead-Covered) Cables, 


as used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 
ded by the Europ and South American 
Governments. 


Lead-Coyered Cables, 


For Canal and Streamlet Crossings. 





THE ANSONIA 


BRASS & COPPER. (0, 










Gutta-Percha Office we Leading and Connecting 
Wire, 


MANUFACTURERS OF 


Pureblecine Copper Wire, 


For Magnets, Telephones, Electric 


For Subaqueous Mining and all other Electrical purposes. 
Mark’s Compound Insulated Wire, 
For Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 
ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 








Ligh ts, etc. Magnet Wire, Telephone Flexible Cords, Flexible 
WITH H. SPLITDORF’S PATENTED LizUID INSULATIvs Elevator Cables, Electric Cordage, Burglar- Alarm 
COVERED WITH COTTON OB SILE. and Annunciator Wi ire, Electric Light Wire, Cord- 


age and Cables, Lead- ‘Covered Wire, and’ every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


LINE WiRE. 
Fire Proof House and Office Wire. 


For Indoor use in Electric Lighting. | 
Wrought Metal Gongs for Annuncia= 


r 
tors, Telephones, &c. Thirty-three years’ experience has taught us that 
ZINC RODS, BATTERY COPPER. &c | neither the electrical nor mechanical qualities of 


| either Gutta-Percha or Copper deteriorate by long 


Nos 19 and 4 Cliff St New York | working or submersion, consequently the best form 


of a Submarine Telegraph cable will be that in 


which these conditions were fulfilled.—Extract from 
Report on Cables, by Willoughby Smith. 

Electric Company, 

CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURED BY 
MANUFACTURERS OF 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 








The Bishop Gutta-Percha Works. 


Address all communications to 


W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. Y. 
| OFFICE AT THE Works. 


‘Rhode Island 
TELEGRAPH INSTRUMENTS: Telephone and 


AND SUPPLIES. ra 


: Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 














Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical A ppa- 
ratus, Electric Gas Lighting Apparatus, Edi- | 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone | 
Exchange Apparatus, Underground Cables, 

ANSON STAGER, ENOS M. BARTON, 
Vice-Presi lent. 





‘Providence Telephone 
Switch-Boards, 


| BRECKENRIDGE JACKS, 
| Wright Cable Clips, 


Howard Safety Applaaee 


For protection to telephone subscribers 
against Lightning or Electric Light 
| currents. 

Pages. Price. | Dealers in Electric Appliances of 
I -Complete Set of Catalogues.236 20c. | €Very description. 
I1—Telegraph Instruments and | Manufacturers and constructors of 


President. 


CATALOGU ES 
SENT BY MAIL ON RECEIPT OF PRICE | 
IN STAMPS OR CURRENCY. 








ama ay hdlgmagama 64 6c. | Lightning Rods upon scientific prin- 
TV—Insulated Wir> (included in | ciples. 
tO eee Licensees of The Time Telegraph 


V—Electric Bells, Anaunciators, 
Electro-Mercuria) Fire 
BOER bo beens sbidevds 

/I —Electro-Medics aratus. £3 . 

VI—Electro-Medical pparatu not yet disposed of. 


7Ti—Manus Cc f * 2 . 
vit eet Sees ae | Correspondence solicited from in- 


Co. of New York for the New England 
|States. Energetic men with capital 
‘| wanted to form local plants in territory 











RR 05 woicesnes 82 free. | Ventors, or parties having electrical 
411—Condensed Price List....... 20 free, | NOvVelties, with a view either to pur- 
X—Electric Bells, etc., descrip- chase or introduction as agents. 
PUD \acdctusawndebacoeos 12 = 8c. 
XI—Magnets for Mills..... ... 20 8c, | HENRY iy ee 
Sir William Thomson's Nauti- » 7 Ww. yA UXBURY. Secs y and Gen. Manage r 
cal Instruments.......... 24 be F. ne GARDINER, Assistant Manager. 





United State Het Lighting bo 


WESTON DYNAMO- 
ELECTRIC MACHINES 
For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP 





And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 
Incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


Leonard E. Curtis, See. Ph. Ferd. Kobbé, 7'reas. 
TRUSTEES: 

Edward Weston, Henry B. Hyde, 

John A. Stewart, Charles R. Flint, 


Louis Fitzgerald, George W. Hebard, 


George W. Hebard, Pres. 


Anson Phelps Stokes, 
Henry Day, 
Leonard E. 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


Curtis, 
gS” SEND FOR CATALOGUE. ga 


Perfect Automatic Regulation in both Systems. 





LYNCH & BANTA, 
98 WASHINGTON ST., CHICAGO, 


—DEALERS 1W— 


TELEGRAPH 


AND 


TELEPHONE POLES. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 





Ss. W. FRENCH, 
President. 


W. C. DEWEY, 


FRANK F,. BULLARD, 
Treasure. 


Gen’! Manager. 


PALMER WIRE COMPANY 


PALMER, as ee 








CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 





Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an Inch. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 183—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 





Estimates on complete equipment of Private Lines furnished on application. Correspondence solicited. 








. New York Office, 20 Cliff Street. 
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CHICAGO BOSTON NEW YORK. 


WESTERN ELECTRIC COMPANY, 
Telegraph and Telephone Apparatus and “re 


> A ee 


The Best of eres at Bottom reese 





BLECTRICAT, REVIEW. [Peoesiner:4 20. 1883 


A. G.. DAY, THE ELECTRICAL SUPPLY co, 


Manufacturer of MANUFACTURERS OF 


Kerite Insulated 
Telegraph and Telephone I Su | a LF © d Wi Ire 


Wire and Cables. | OF EVERY DESCRIPTION. 


OFFICE, 120 BROADWAY, NEW YORK. | 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 


Celephone Cables. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
Exnisition at Philadelphia, Sir 
Witiiam Tuomson, the emi- 
nent Electrician and sci- 
entist, awarded 


Kerite Insulated Wire and Cables ELECTRIC LIGHT, 
rich maaarteontianite TELEPHONE, AND 


For ‘‘Excellence of the Insulation and 


Durability of the Insulator.” TELEGRAPH SUPPLIES. 


CLARK B. HOTCHKISS 


120 BROADWAY, NEW YORK. Warehouse: {7 DEY ST., NEW YORK. 


LOS 





(Factory of the Electrical Supply Co. at Ansonia, Ct.) 








CURES WILLUAMS, a, ™= 


(Established in 1856. 


Nos, 109-115 Court Street, ELECTRIC. 


BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN LIGHT 


DELL TELEPHOME 00, 


| Magneto, Crank and Push Button GU) = 
CALL BELLS, ARC LIGHTS. ) 


We desire to call attention to the BRUSH MACHINES we are now 2} | in 
ded to give lig’ hts of about two-thirds of the power of our usual size of are lights. They are fully 


| ten 
} | tende to the ordinary 1 size lights of other systems, and except in the amount of light, are the same in 
fb & every respect as our other lights. 


Unequalled. Unexcelled. 








Number of Machine. | Number cf Arc Lights. | Nomizal Candle Power. | Horse Tower Required. 
8 _ 








Prices of machines and lamps same as the regular list. Our agents will give you estimates. 


| 
DISTRICT BELLS): 7 g Ee 
| EE — —— - 9 iit emi ne 


AND 
We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 
| large orders which have accumulated on our books. We desire to state that these batteriesare GUABe 
’ EED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 
Switches for | « of our opponents regarding them, which have been so industriously circulated of late, are false in every 


| particular. 


THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 





Exchanges, 


Annunciators, &c, [NCANDESCENT LIGHTS 
ee SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


: es ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN 
terics, Wire, Insulators, | negogeNT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDiTY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 

vz Ssary description, THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 

$43 Broadway, Cor. 14th Street, New York 








Telegraph and Electri- 


cal Instruments, Bat- 


ard Telephone Supplies 























